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Many workers have made a study of leucorrhoea in pregnant 
women. These studies have been directed for the most part to 
the examination of the patients for the presence of a particular 
parasite, as, for example, the classic study of Vaginal Tricho- 
moniasis in pregnant women made by Bland, Goldstein and 
Weinrich.’ 

Much has been written, too, on ‘‘ blastomycosis ’’ or ‘‘ monio- 
lial vulvo vaginitis,’ or vaginal thrush as we prefer to name this 
diversely designated condition, by Hesseltine and a number of 
co-workers.” A particularly enlightening article on this subject, 
with an excellent bibliography, has been contributed by Bland, 
Rakoff and Pincus.* These authors produce some evidence to 
show that pregnancy is a predisposing cause of vaginal thrush. 
They suggest that the increase of the glycogen content of the 
vaginal mucosa, which Cruickshank and Sharman‘ aver occurs 
during pregnancy, may be regarded as the fundamental factor 
in producing a favourable medium for the growth of this parasite 
in the vagina of pregnant women. 

Robert Cruickshank,” in a paper on the conversion of the gly- 
cogen of the vagina into lactic acid, has brought forward evidence 


*From the Laboratory of the Royal College of Physicians. 
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to show that this is effected by Déderlein’s vaginal bacillus. Heur- 
lin® had already drawn attention to the relation between the bac- 
terial flora and the acidity of the vagina, and offered a classification 
of the bacterial flora of the vagina which was revised by Loeser’ 
and by Schroeder.* Their method of grouping the bacterial flora 
of the vagina into types has been adopted universally. 

Schultheiss® attempted to correlate the type of vaginal flora 
with the hydrogen-ion concentration of the vaginal contents 
determined by Michale’s colorometric method. 

More recently Oberst and Plass’’ have studied the hydrogen- 
ion concentration of the human vagina, using a special capillary 
quinhydrone electrode. They examined non-pregnant as well as 
pregnant women, with and without leucorrhoea. A very im- 
portant part of this valuable paper is concerned with the effect 
of dilution of the vaginal contents with neutral water on the 
estimation of the hydrogen-ion concentration. They made deter- 
minations on 18 specimens by washing the vagina with 15 c.c. of 
neutral distilled water. The original wash fluid usually, but not 
invariably, showed a H somewhat lower than that of the un- 
diluted discharge, whereas further dilution, in excess of 15 c.c., 
always reduced the acidity. They conclude that for general pur- 
poses the #H of wash fluid may be more accurate than the reading 
obtained from small undiluted portions of the discharge. 

The Listons” attempted to estimate the hydrogen-ion concen- 
tration of the vaginal contents of a number of cases of 
trichomonas vaginitis. They came to the conclusion that a 
very accurate determination of the fH of the vaginal contents 
could not be obtained by the methods they then used. Neverthe- 
less, from the observations they were able to make, they con- 
cluded that the hydrogen-ion concentration of the vaginal contents 
plays an important véle, not only in bringing about the primary 
infestation of the vagina by trichomonas, but also in main- 
taining the infestation after it has been established. 

Mention must be made here also of the cellular characteristics 
of the vaginal contents, a subject which has been studied par- 
ticularly by Papanicolaou.” The relative proportion between 
epithelial cells and leucocytes is one point of importance in this 
connexion. A sketchy outline of this subject has been given by 
Adair, working in association with Hesseltine, in a paper on the 
histopathology and treatment of vaginitis.** 

In our study of the leucorrhoea of pregnancy we have 
attempted to correlate the cause of the leucorrhoea with the rela- 
tive proportion between epithelial cells and leucocytes, the charac- 
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ter of the bacterial flora, the hydrogen-ion concentration of the 
vaginal contents, and the state of the vaginal epithelium in respect 
to glycogen deposition. In these respects our study of the leucor- 
rhoea of pregnancy differs from those of other workers. We 
believe that this manner of studying the problem opens out new 
vistas in regard to the fundamental causes of leucorrhoea, and 
we hope that, in the end, it may lead to more rational methods in 
the treatment of this pathological state. 

Our study was greatly facilitated by the use of a vaginal 
sampling pipette devised by the senior author. This pipette is 
made from an ordinary test-tube, A, of three-quarters of an inch 
in diameter which, in a blow-pipe flame, is drawn out into a nar- 
rower portion or stem, B, about six inches long. The stem begins 
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about three inches from the mouth of the test-tube and tapers 
gradually from the three-quarters of an inch diameter of the tube 
to a diameter of three-sixteenths of an inch at the extremity of the 
stem. The stem is slightly curved downwards and is rounded off 
at the point. A capsule or bulb, C, capable of containing rather 
more than 5 c.c. of fluid is blown and annealed at a right angle 
to the test-tube at a point about an inch and a half to two inches 
from the mouth of the test-tube. The cavity of the capsule opens 
into the test-tube by a narrow mouth. When the tube is held in a 
horizontal position with the capsule hanging downwards, three 
small holes are blown near the distal extremity of the stem, one 
hole on either side, and one dorsal. The capsule, C, can be filled 
through the mouth of the tube, A, with 5 c.c. of sterile normal 
saline at a PH of 7. An indiarubber bulb, D, is inserted into the 
mouth of the test-tube. When the pipette is about to be used, it is 
grasped by the bulb and is introduced into the vagina through a 
III 
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bivalve vaginal speculum. The capsule containing the 5 c.c. saline 
solution is at this stage hanging vertically downwards while the 
point of the stem reaches into the posterior fornix. In this position 
in the vagina the pipette is rotated on its long axis through an 
angle of 180 degrees, so that the capsule now occupies a position 
vertically above the body of the pipette. The contents of the cap- 
sule are thus spilled into the body and stem of the pipette. Pressure 
on the bulb will now squirt the saline solution into the vagina. The 
fluid can be drawn back again into the pipette by releasing the 
pressure on the bulb while the point of the stem is immersed in 
the pool of fluid which collects in the posterior fornix of the vagina. 
This operation may be repeated two or three times till the vagina 
has been well washed by the saline solution. The pipette is again 
rotated through an angle of 180 degrees. The capsule now occu- 
pies a position below the body of the pipette. By compressing and 
relaxing the rubber bulb most of the fluid can be sucked into the 
pipette and will then fill the capsule. After the pipette has been 
withdrawn from the vagina, any fluid in the stem of the pipette 
can be induced to flow into the capsule if the stem is elevated and 
the bulb gently tapped with a finger. After marking the identifica- 
tion number of the case upon the body of the pipette with a glass 
pencil, it can be placed in a stand till its contents can be examined 
conveniently.” 
THE MATERIAL STUDIED. 

The patients who were the subjects of this study were saan 
women attending the Antenatal Department of the Maternity 
Pavilion of the Edinburgh Royal Infirmary. On examination 
there, they had been found to have a vaginal discharge. All 
patients suffering from a vaginal discharge were automatically 
sent to the authors’ clinic for investigation and treatment. 

The clinic was styled the D.K. (or ‘‘ Don’t Know ’’) Clinic, to 
obviate the use of the term V.D. In actual fact, as will be shown 
later, only a very small percentage of the patients were suffering 
from venereal disease. We therefore suggest that ‘‘ The Leucor- 
rhoea Clinic ’’’ would be a more suitable name forit. 

Dr. Cruickshank was in immediate charge of the clinic, while 
Dr. Liston co-operated with him in the study of the cases. 

The authors are indebted to Dr. Batchelor, Surgeon Consultant 
in Venereal Diseases to the Maternity Pavilion, for ‘Permission to 
publish the results of this study. _ 


_- *Oak stand, complete with six Liston’s vaginal sampling pipettes, can be 
* obtained aes _— Stevenson, Ltd., 7 Forrest Road, Edinburgh, price 23s. 
set.. 

II2 


Pee 
>. 


LEUCORRHOEA IN PREGNANCY 


THE METHOD OF CONDUCTING THE INVESTIGATION. | 


History. After noting the patient’s age, parity and obstetrical 
history, certain important questions relating to her discharge 
were asked. How long had it been there? What was it like? 
Was it progressive or worse at certain times? Had it ever been 
treated ? Did she use a douche herself ? Was there any frequency 
or dysuria? Was there any pruritius vulvae? If so, was it worse 
during the day or at night? Did it chafe her thighs on walking ? 
Did it keep her from sleeping? Was the discharge ever worse 
just before or just after menstruation ? 


When we had received the answers to these questions we were 
able often to make.a shrewd guess as to whether the patient was 
suffering from an infestation with trichomonas vaginalis or with 
the fungus of thrush. In trichomoniasis, for example, the dis- 
charge is often of long duration, sometimes years. It is often 
intermittent in character, accompanied by a varying degree of 
diurnal pruritus with excoriation of the thighs and occasionally 
post-menstrual exacerbations. In thrush the discharge is almost 
always of recent onset, somewhat limited in amount, and there is 
generally no excoriation of the thighs. The feature of this infection 
is pruritus, which is often severe and predominantly nocturnal in 
character so that insomnia is a common complaint. 


Physical examination, The patients are always examined in 
the lithotomy position ; in no other position can an accurate exami- 
nation be made. A careful examination of the vulva is made for 
evidence of dermal lesions. The labia minora are next separated 
and examined, paying particular attention to the opening of 
Bartholin’s ducts. The urethral meatus is then wiped clean with 
several pledgets of dry wool and the urethra stripped against the 
pubis with the right index finger in the vagina. Any discharge 
expressed is collected and two smears made on separate slides. A 
bivalve speculum is then introduced into the vagina, care being 
taken that lubricant or antiseptic solution is not upon its surface. 
The cervix is next clearly identified and two vaginal smears are 
then made, preferably from the posterior fornix. 

At this stage the vagina is washed out using Liston’s pipette to 
obtain material for #H estimations and for the examination of 
wet films treated respectively with methylene blue and with iodine. 
The vagina is now cleaned up with wool pledgets, soaked in 
sodium bicarbonate solution if necessary, paying particular 
attention to the cervical os. 
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When the external os is thoroughly cleaned, it is dried with 
a fresh piece of wool and any abnormality noted. Two endo- 
cervical smears are now made on separate slides. It is of the 
utmost importance that the cervical smears be taken from the 
endo-cervix and that they be uncontaminated with vaginal 
secretion. 


THE EXAMINATION OF THE SPECIMENS. 


The six smears which have been taken are divided into two 
groups of three—one urethral, one vaginal, one cervical film in 
each group. 

One group is stained with Leishman’s stain according to the 
technique described by the Listons,”’ the other is treated by Gram’s 
method. 

The smears are then examined under the microscope. In the 
case of the urethral smears the presence or absence of pus cells is 
noted, and if they are present a diligent search is made for para- 
sites, either gonococci or trichomonas. 

In the case of the vaginal smears the following points are 
noted: the relative proportion between epithelial cells and pus 
cells; the character of the bacterial flora is graded according to 
types. Type I, a pure Déderlein flora (see Plate I, Fig. 1). Type 
II, Déderlein’s bacilli mixed with a fair sprinkling of smaller 
Gram-positive bacilli with, perhaps, one or two Gram-negative 
bacilli (see Plate I, Fig. 2). Type III, a mixed flora consisting of a 
great variety and number of organisms, chiefly small Gram- 
positive and Gram-negative cocco-bacilli (see Plate I, Figs. 3 and 
4). The presence of any unusual organisms such as spirochaetes, 
comma bacilli and leptothrix is noted. The presence or absence 
of trichomonas vaginalis or the hyphal filaments or blastospores of 
the parasite of vaginal thrush are specially sought for (see Plate I, 
Figs. 2 and 4), the former in the Leishman-stained film, and the 
latter in the film stained by Gram’s method. 

In the case of the cervical smear the relative proportion be- 
tween mucus, epithelial cells and pus cells is noted. If the latter 
are numerous, a diligent search for gonococci or other parasite is 
made. Cervical smears are generally relatively free from bacteria 
if contamination from the vagina has been avoided. Any excess 
of organisms and their character are noted. 

The fluid in the vaginal pipette is next examined. It has been 
observed that the relative proportion of sediment to supernatant 
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fluid gives a good indication of the amount of discharge present 
in the vagina. The colour and character of the discharge are noted. 
A white, rather scanty, deposit is generally found in normal cases, 
while an abundant yellowish, creamy deposit is a feature of tricho- 
monas vaginitis. A good deal of mucus is present in cases suffering 
from cervicitis. A curdy, rather abundant, white deposit is a 
feature of vaginal thrush. 


The hydrogen-ion concentration of the supernatant fluid in 
the pipette is next estimated. In the early stages of our observa- 
tions we used a colorometric method for estimating the ~H of the 
fluid, in particular that known as the capillator method of the 
British Drug Houses, Ltd. The instructions issued with this outfit 
contained in the pamphlet published by the B.D.H. Analytical 
Laboratories, entitled ‘‘ pH Values: What they are and how to 
determine them,’’ were carefully followed. In particular, em- 
ploying the diluted vaginal contents for our estimations, we found 
it necessary always to use two indicators with overlapping ranges 
in order to overcome the buffering effect of the indicator dye 
solutions themselves. In order to select which two dyes should be 
used, we found it convenient in the first instance to obtain a rough 
estimate of the H of the sample to be examined by using the 
B.D.H. universal or ‘‘four-eleven’’ indicator. If a reading between 
4 and 6 with this indicator is obtained, for example, the two other 
dye indicators selected are bromocresol green and methyl red. 
The former gives a pH range between 3.6 and 5.2, while the latter 
measures between 4.2 and 6.3. Readings are then made with 
these indicators and the true fH is determined by taking the mean 
of the two readings. How great the error might be if only one dye 
indicator is used can be gauged by referring to Table I, where 
the pH readings, using the capiilator method, are compared with 
the pH of the same fluid estimated electrometrically. In 
this case a special form of glass electrode was used for this purpose. 
The mean fH determined colorometrically, however, does not 
differ materially from the electrometrically determined reading. 
For a short time, towards the close of our observations on our series 
of 200 cases, we were able to control our colorometric PH readings 
by electrometric determinations. We are indebted to Dr. C. P. 
Stewart and to his technical assistant, Mr. Thomson, for the use 
of apparatus and much help and guidance in this connexion. 
Our experience convinces us that much that has been written on 
the ~H of human vaginal contents needs revision. It is not 
expedient here, however, to discuss this subject further, and we 
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shall pass on now to describe the method of examining the sedi- 
ment in the vaginal pipette. 

The sediment is examined under a low power of the microscope 
for living trichomonads. This operation is considerably facili- 
tated by mixing a drop of watery methylene blue solution with 
the sediment. This ‘wet’ methylene blue preparation, also, 
often reveals long strands or hyphal filaments of the mycelium of 
oidium albicans, the parasite of thrush. This parasite is most 
easily found if small curdy particles are sought for and examined. 
The mycelium entangles in its meshes epithelial cells and pus cells 
which form the curdy particles. The mycelium does not stain 
readily but stands out as refractile branching filaments against the 
stained pus and epithelial cells. The blastospores of this fungus, 
often wrongly termed “‘yeasts’’, appear as highly refractile, 
slightly oval bodies, singly or collected in clusters. They may be 
seen also as buds attached to the mycelium. Another wet prepara- 
tion made from the sediment in the pipette is of great value in 
determining the state of the glycogen deposition in the epithelial 
cells. It is prepared by adding to a small quantity of the deposit 
a drop of a solution of iodine (1 part glycerine, 3 parts Lugol’s 
iodine). In normal pregnant women this emulsion of sediment and 
iodine solution takes on a deep chocolate-brown colour. In cases 
in which the glycogen deposition is deficient in the epithelial cells, 
the colour ranges from an orange brown to a pale yellow. Ifa little 
of this mixture is placed on a slide and examined under a low 
power of the microscope, the extent to which the epithelial cells 
are deficient in glycogen can be measured roughly. In normal 
cases most of the epithelial cells are well filled with glycogen 
(golden brown particles), the palely stained nucleus standing out 
prominently against the deeply stained glycogen (see Plate II, 
Figs. 1 and 2). Almost always, however, a few epithelial cells are 
seen to be free from glycogen (see Plate II, Figs. 1, 3 and 4). The 
proportion between well filled cells and those that contain very 
little glycogen is roughly estimated. 


THE DEFINITION OF LEUCORRHOEA. 


The term leucorrhoea has been defined by Fleming “ as “‘ an 
excess of vaginal discharge of which the physical, chemical and 
bacteriological characteristics are within the limits of normality, 
or a vaginal discharge which is pathological in nature. The amount 
of discharge is considered abnormal if it requires the wearing of 
_adiaper ’’. 
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Fic. 1. (x 450). Fic. 450). 
Normal Vaginal Smear. Type 1 Bacterial Flora. hrush. ul Bacterial Flora. 

Stained by Gram’s method. 
Stained by Gram's method. 

Shows: 
ae . Many pus cells. 
Septate pseudomycelial filament 
of Thrush parasite Oidium albicans. 


1, Epithelial cells 3. Short hyphal filaments. 
. Large Gram-positive Déderlein’s bacilli. 5. Short Gram-positive baci 


Fic. 3. (x 450). Fic. 4. (x 450). 
Trichomonas vaginitis. Type HI Bacterial Flora. Trichomonas vaginitis, Type All Bacterial Flora. 
Stained by Gram’s method. Stained by Leishman’s Stain. 
‘Shows: Shows: 
2. Trichomonas. 1. Pus cells. nae 
3. Many small cocco-bacilli. 2. Trichomonas vaginalis. 


1. Many pus cells. 3+ Various sizes of bacteria. 
4. Leptothrix. 
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PLATE Il 


Fic. 1. (x 250). 
Epithelial cells from the vagina treated with iodine to show 
glycogen. The dark brown material is glycogen; some cells 
contain this substance in abundance, others have less of it 
present in them. The nuclei of the cells are without 
glycogen, but the glycogen collects in the immediate neigh- 
bourhood of the nuclear membrane and so sometimes obscures 


the nucleus of the cell. Cells without glycogen show the 
nucleus clearly. 


Fic. 3. (x70). 
Vaginal contents from a case of thrush infection treated with 
iodine to show glycogen. Note that most of the epithelial 
cells contain glycogen less abundantly present in many of the 
cells when compared with the normal. Many pus cells are 
also present. 


Epithelial cells, from the vagina of a normal woman, treated 
with iodine to show the abundant deposition of glycogen in 
almost all the cells. No pus cells are present. 


The contents of the vagina treated with iodine from a case 

of trichomonas vaginitis. Many epithelial cells are present 

as well as some pus cells. Very few of the former contain 
any glycogen, an extreme case of glycogen deficiency, 
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Munro Kerr’? and others say that the term leucorrhoea should 
include only those conditions in which there is merely an excessive 
amount of the normal whitish secretion referred to by patients as 
“whites ’’. However,’’ they add, “‘ it has come to be applied, 
rather loosely, to practically all forms of vaginal discharge other 
than haemorrhagic or frankly purulent.”’ 

Neither of these very ambiguous definitions of leucorrhoea 
satisfies us, and we incline rather to agree with Davis,** who defines 
leucorrhoea as the ‘‘ objective expression of a diseased con- 
dition ’’. It is thus essentially a pathological state. Davis adds: 
“Whenever the vaginal secretion varies from the normal, it is 
necessary to determine its source and the nature of the organism 
or of the functional or organic disturbance which produces it.’’ 
He quotes Kelly as saying, when referring to leucorrhoea, “‘ It is 
the thread which the gynaecologist must take up and follow until 
he traces the trouble to its source and eliminates it by appropriate 
remedies ”’ 


hoa NormaL CHARACTERISTICS OF THE VAGINAL CONTENTS 
IN PREGNANCY. 

We were able to arrive at some idea of the features of the 
normal vaginal contents in pregnant women during the course of 
our investigations. However, we asked the medical officer in 
charge of the antenatal clinic to send to us ten patients for exami- 
nation whom she regarded as quite normal. It is interesting to 
note that only seven of the first ten patients sent to us attained to 
the standard which we had come to regard as normal. Three of 
the ten cases we found to be definitely abnormal, for two were 
infested with trichomonas vaginalis, while the third suffered from 
a form of leucorrhoea which we have occasionally encountered 
but the cause of which we have been unable to determine (see 
unclassified cases at the end of this paper). This experience showed 
that mere inspection and interrogation of a pregnant woman may 
fail to detect leucorrhoea. A more thorough examination is re- 
quired. It is a very general experience that some women do not 
complain of a discharge which on examination may be found to 
be very abundant, while on the other hand some pregnant women 
complain of a discharge when very little abnormal can be 
detected. 

We substituted three other normal cases for those we rejected. 
We present the details of our examination of the vaginal contents 
in ten normal pregnant women in Table I. 

An examination of this Table shows that six of the ten cases 
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had not made any complaints, while four said that they had suf- 
fered from a slight discharge during their pregnancy. The exami- 
nation of the vaginal films showed that in all cases except three, 
pus cells were less numerous than epithelial cells, and in the ex- 
ceptional cases the proportion of pus cells to epithelial cells was 
only slightly greater. 

All the cases revealed a bacterial flora of Type I, i.e. a pure 
Déderlein flora. 

The hydrogen-ion concentration of the vaginal contents varied 
between 4.1 and 4.68 when tested electrometrically, using a glass 
electrode and a diluted vaginal discharge. The mean colorometric 
readings differed but little from the readings determined electro- 
metrically. 

The emulsion of the sediment of the vaginal wash treated with 
iodine generally gave a dark brown colour, and when this was 
examined microscopically the epithelial cells were well filled with 
glycogen except in one case. This patient showed the highest pH 
reading, 4.68. In her case only one half of the epithelial cells con- 
tained any appreciable quantity of glycogen. This deficiency in 
glycogen in the epithelial cells was obvious to the unaided eye, for 
when the sediment was treated with iodine it assumed a light 
brown colour, contrasting with the deep brown of the other cases. 
It is interesting to note that this patient stated that she had suffered 
from a discharge off and on since puberty. A small cervical erosion 
was present in this case. At the time of our examination she said 
that she did not suffer from a discharge, yet a microscopical 
examination of germs from her vagina films showed that pus cells 
were more numerous than in the normal state. 

Cervical erosions were present in two other cases, and the 
vaginal films of one of these cases showed that pus cells were 
definitely in excess of the epithelial cells. 

Thus the features of the normal vaginal secretion of pregnant 
women were: (i) epithelial cells almost always more numerous 
than pus cells; (ii) a bacterial flora of Type I; (iii) a hydrogen-ion 
concentration lower than 5, and more often nearer 4 than 5; (iv) 
at least half, but generally a larger number, of the epithelial cells 
are well filled with glycogen. 


OuR CLASSIFICATION OF THE 200 PATIENTS EXAMINED 
1. Normal Cases. 


Forty of the 200 patients we examined conformed very closely to 
the standard we have laid down above for the normal vaginal 
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contents of a pregnant woman. Only nine of the forty cases showed 
a number of pus cells in excess of the number of epithelial cells 
present in the discharge. 

Cervical erosions, generally very small in size, were noted in 
nine of the forty cases. 

All of the forty cases except one presented a bacterial flora of 
Type I. The exceptional case was graded as Type II because a 
few rather shorter Gram-positive bacilli than Déderlein’s bacilli 
were present. This case was otherwise quite normal. 

The hydrogen-ion concentration of all the cases examined (25 
in number) in this group except two gave a figure less than 5. The 
two exceptional cases suffered from incontinence of urine. One 
gave a fH of 5.6. The #H of the vaginal discharge in the other 
case was 7.0. This latter patient, in addition to suffering from 
incontinence of urine, was in the habit of using a douche: No 
‘doubt in these two cases the vagina had been contaminated with 
urine, and this accounted for the unusually high #H reading. 


2. Cases with Cervical Lesions. 

There were 31 cases among the 200 pregnant women examined 
who showed some form of cervical abnormality but no other 
recognized cause for their leucorrhoea. We have placed in this 
group four cases with small cervical erosions; they might have 
been added to the normal group. We have drawn attention to 
these cases particularly, for the line separating the normal from 
the abnormal cases cannot be very clearly defined. Generally, 
‘however, the cervical erosions found in this group were larger and 
the cervical abnormalities more obvious and severe, so that in fact 
there was no difficulty in distinguishing the majority of the cases 
to be placed in this group from those placed in the normal group. 
The commonest abnormality among the patients of this group was 
a large cervical erosion. The erosion might affect either one or 
both lips of the cervix. There was one patient included in this 
group with a large, rough, pitted and inflamed cervix which bled 
easily when touched and which might have been mistaken for a 
malignant cervix. Associated with the erosions, the cervix was 
often noted to be lacerated, and there was generally present a pro- 
fuse mucopurulent discharge from it. Closely related to these cases 
of erosion of the cervix and included in this group were three 
patients each with a cervical polypus. 

The examination of the vaginal films from the patients of this 
group showed that pus cells were more numerous than epithelial 
cells. In four instances, however; epithelial cells. were more 
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numerous than pus cells. The bacterial flora was of Type I in 
15 of the cases, Type II in nine cases, and Type III in seven. 

It might be said that the milder lesions were associated gener- 
ally with a Type I flora, but this was not always the case, for a 
comparatively trivial erosion was met with which showed a Type 
III flora. On the other hand a certain patient showed a Type I flora 
when a large transverse tear was present in the cervix, and this 
was associated with a scanty mucoid discharge. This case was 
particularly interesting because the pH of the vaginal secretion 
was found to be 7.2 colorometrically and 7.38 electrometrically 
determined. The fact that a very scanty deposit was present in 
the vaginal wash suggested that probably a douche had been used 
by the patient, but this was found not to be the case. A few days 
later another #H reading was made, when the figure 7.0 was ob- 
tained. Again the deposit was scanty, and it seems possible that 
the high #H reading may have been due to the fact that the wash 
fluid was not well buffered in this case owing to the scanty dis- 
charge. We were unable to suggest any other satisfactory explana- 
tion for our findings in this case. The pH readings of the vaginal 
contents of this group were generally in the neighbourhood of 
pH 5. 

We made only a few observations on the effect of iodine solu- 
tion on the epithelial cells of these cases, but such cases as we did 
test in this way showed a deficiency of glycogen in these cells. 


3. Gonococcal Cervicitis. 

While we were unable to associate any particular bacterial 
cause with the 31 cases of cervical disease referred to above, we 
found four other cases of cervicitis among the 200 pregnant 
women in whom gonococci were present in the cervical discharge. 
One of the four patients showed in addition to gonococci the pre- 
sence of tvichomonas vaginalis in the cervix. This organism was 
of course also present in the vagina of this patient. All the cases of 
gonococcal cervicitis showed more pus cells than epithelial cells 
in the vaginal films. The presence of mucus in unusual amount 
was noted in all the cases. 

The bacterial flora in each case was of Type III. No pH 
estimations were made on the vaginal contents of these patients, 
nor was the glycogen content of the epithelial cells determined. 


4. Cases suffering from Vaginal Thrush. 
Among the 200 cases there were 49 pregnant women in whom 
the parasite of thrush was found in the vaginal films. 
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These films generally showed more pus cells than epithelial 
cells, but in two instances the number of epithelial cells present 
in the films exceeded the number of pus cells. 

As many as 13 of the 49 cases showed a bacterial flora of Type I. 
There were Ig patients with Type II and 17 with Type ITI flora. 

We noticed that a greater number of patients with Type III 
flora were reported towards the end of our series of cases. There 
were, for example, five patients with a Type III flora in the first 
half of the series, compared with twelve in the second half of the 
200 cases. We believe that this difference in the findings in the two 
halves can be explained by the fact that in examining patients in 
the later cases of our series we were at greater pains to look out 
out for white patches on the vaginal walls, and we made vaginal 
films whenever possible from these plaques. We came to recog- 
nize that in the immediate neighbourhood of these plaques, where 
the parasite was growing among the epithelial cells, a greater 
variety of organisms is present than in the vagina considered as 
a whole. 

We may note here also that, following this procedure of mak- 
ing films from white patches, we found that cases of vaginal thrush 
were less easily overlooked because the detection of the hyphal 
filaments of this parasite, on which we based our diagnosis, were 
readily demonstrated in films prepared in this way. We found 
during the earlier stages of our inquiry that occasionally we failed 
to recognize the presence of this parasite in the vagina at the first 
examination, while at a later examination the parasite was de- 
tected. This actually happened on six occasions. 

We noted also that it was possible sometimes to find the parasite 
in the vaginal wash more easily than in fixed and stained films. 
The microscopical examination of the sediment of the vaginal 
wash is a useful means for controlling the findings based on the 
microscopical examination of fixed and stained films, not only in 
respect to the parasite of thrush but also for detecting tricho- 
monads as well as determining the relative proportion between 
epithelial cells and pus cells in the vaginal contents. 

The hydrogen-ion concentration of the vaginal wash was 
determined in 32 cases of vaginal thrush. The #H reaction in 22 
of the cases lay between 4 and 5, approximating thus nearly to 
the normal. In eight cases the H lay between 5 and 6, while 
in two cases it was greater than 6. 

Too few examinations were made of the state of the glycogen 
deposition in the epithelial cells in cases of vaginal thrush to allow 
us to draw any conclusion as to the influence of glycogen in the 
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epithelial cells on the liability to infection with this parasite. It 
may be said, however, that generally the epithelial cells were well 
filled with glycogen. 

As might have been expected, cervical lesions were sometimes 
associated with thrush infection. There were ten such patients; 
seven of them presented simple erosions; two were associated with 
a lacerated cervix, while a cervical polypus was present in another 
patient. Thrush infection was complicated in six patients with a 
trichomonas vaginalis infection. 


5. Cases suffering from Trichomonas Vaginalis Infestation. 

Among the 200 cases of leucorrhoea there were 75 patients who 
harboured trichomonas vaginalis in the vagina. The vaginal films 
of every one of these cases showed that pus cells were more 
numerous than epithelial cells. By far the larger number of these 
patients, 62, presented a flora of Type III (see Plate II, 
Figs. 3 and 4). Nine patients showed a bacterial flora of Type II, 
while only four patients showed a normal Déderlein flora of Type 
I. It is interesting to note that as the patients improved under 
treatment there was a tendency for a Type III flora to change into 
a Type II, and only when cure was nearly effected did the flora 
change to Type I. 

We were able to estimate the hydrogen-ion concentration of 
the vaginal wash in 34 cases of trichomonas vaginalis infested 
persons. As many as 23 of these patients gave a pH between 5 
and 6. There were six patients with a H higher than 6, and five 
cases with a fH reading lower than 5. The majority of the cases 
were apparently of long standing; some of these patients had 
been treated for the condition two, three, or even four or more 
years previously. These patients generally gave a pH about 5.5. 
There were very few patients with acute marked vaginitis and 
oedema. The fH reading in these acute cases varied around 6. 
Very few trichomonads were found in the patients with a pH re- 
action of less than 5. We had one patient who showed a few tri- 
chomonas on each of two occasions when we found the #H of the 
vaginal wash was 4.1. Very shortly after the last observation, 
however, all trichomonas disappeared in this case. This was one 
of four patients who showed a Type I bacterial flora. 

We examined only a few cases for the glycogen content of the 
epithelial cells and can give no trustworthy figures in this regard, 
although in all the patients examined glycogen was deficient in 
the epithelial cells (Plate II, Fig. 4). 

In six of the 75 patients the condition was complicated by an 
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infection with the thrush fungus. In two of these patients the 
thrush infection developed during the course of treatment for tri- 
chomoniasis and coincidently with a change of the bacterial flora 
from Type III to Type II. There was only one case of trichomonas 
infection complicated with a gonococcal infection. This experi- 
ene was in striking contrast to our previous experience in the vene- 
real department for females,”’ where we found that almost 50 per 
cent of the trichomonas infections were complicated with the 
presence of the gonococcus. 

Twenty-three of the 75 patients infested with trichomonas 
vaginalis showed some form of cervical lesion. 


6. Unclassified Cases. 

There were eight cases which we were unable to place in any 
of the groups above mentioned. Four of these cases conformed 
to one type. Comparatively few pus cells were seen in the vaginal 
films, but epithelial cells were very numerous and a very abun- 
dant flora of Type III was present. The vaginal films from these 
cases somewhat resemble those taken from cases of trichomonas 
vaginitis under treatment with devegan or carbarsone’or similar 
preparation. 

We obtained fH readings of the vaginal discharge in three of 
‘these patients. One gave a pH of 5.2 estimated colorometrically 
and 5.48 electrometrically. Another patient had a pH of 6.2, 
while the fH in a third patient was 7.9. This latter case was inter- 
esting inasmuch as the wet film from the vaginal wash showed the 
presence of numerous spermatozoa on the day the fH was 
taken. In two of the cases we found that the epithelial cells were 
remarkably deficient in glycogen. 

Of the four remaining unclassified cases, two closely resembled 
the four above mentioned, except that in both cases pus cells were 
more numerous than epithelial cells. One of them suffered from a 
marked nocturnal pruritus, a common feature in cases of vaginal 
thrush, but no hyphal filaments were found at any of the three 
examinations made on separate occasions specially to detect this 
parasite. The other case, presenting similar features, was a patient 
suffering from valvular disease of the heart who had found her 
way to our clinic in error. The fH reaction of the vaginal secretion 
in her case was found to be 4.7 estimated colorometrically and 
4.59 electrometrically. In spite of the nearly normal pH of 
the vaginal contents in this case, the bacterial flora of the vagina 
conformed to Type III, and we found that many of the epithelial 
cells lacked glycogen. 
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Two patients still remain of this unclassified group :bothshowed 
more pus cells than epithelial cells in the vaginal films. One of 
them showed at the first examination a Type III flora, and we 
learned that her discharge began after a fall downstairs. Pus cells 
were present in unusual numbers in the cervical film. In three 
weeks her condition returned to normal, the flora of Type III 
changing to Type I. We believe we can justly attribute her leucor- 
rhoea to the accidental fall. 

The other case showed a flora of Type I. Films from the cervix, 
however, showed more pus cells than normal. Gonococci could not 
be found. The fH of the vaginal wash in this case was 6.4. 

The facts recorded above have been succinctly detailed in 
Table IT. 


CONCLUSIONS. 


1. Among 200 pregnant women who were supposed to be suf- 
fering from leucorrhoea, 40, or 20 per cent, showed normal 
vaginal contents characterized by the findings that pus cells were 
less numerous than epithelial cells, that the bacterial flora con- 
sisted wholly of Déderlein’s bacilli, that the pH of the vaginal 
contents lay between 4 and 5, that glycogen was abundantly pre- 
sent in the epithelial cells. 

2. Cervical lesions, including erosions, were present in 79 of 
the 200 patients, i.e. in nearly 40 per cent of the cases. More than 
half of these cases were complicated by other causes of leucorrhoea. 
There were, however, 31 patients in which the condition of the 
cervix was the possible explanation of the leucorrhoea. The degree 
of departure from the normal characteristics of the vaginal con- 
tents in these cases depended to some extent on the severity of the 
cervical lesions, but this was not always the case. The more severe 
forms of cervical lesions were associated with abnormal features 
of the vaginal contents, for pus cells became more numerous, the 
bacterial flora tended to drift towards Types II and III, the 
hydrogen-ion value became higher, i.e. less acid, and glycogen less 
abundantly present in the epithelial cells. 

3. Gonorrhoea accounted for only four cases among the 200 
pregnant women suffering from leucorrhoea. 

4. The parasite of vaginal thrush was found to be the cause 
of the leucorrhoea in 49 cases, i.e. in approximately 25 per cent. 
This infection is easily overlooked unless films are made from the 
white patches characteristic of the disease. The condition should 
be diagnosed by finding the hyphal filaments of the fungus. The 
blastospores of this fungus may be confused with yeast cells. 
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5. The parasite trichomonas vaginalis is by far the commonest 
cause of leucorrhoea in pregnant women. Seventy-five cases of 
this infection were met with among the 200 women examined or, 
in round numbers, 40 per cent of the whole. In all these cases pus 
cells preponderated over epithelial cells in the vaginal films, and 
the majority of the cases presented a bacterial flora of Type ITI. 
The #H of the vaginal contents lay generally between 5 and 
6, the more acute cases nearer 6, the more chronic cases nearer 5. 
Recovery was associated with a return of the #H of the vaginal 
contents to between 4 and 5, and this was associated with 
a change in the type of the bacterial flora from III to I through 
Type II. Glycogen was generally deficient in the epithelial cells. 
The condition was in some cases complicated by cervicitis or the 
presence of the thrush fungus or the gonococcus. 

6. We were unable to classify a small number of the cases of 
leucorrhoea, actually eight cases out of 200. Some of these patients 
showed a thin, watery discharge with numerous epithelial cells, 
comparatively few pus cells, large numbers of organisms of 
Type III and a fH about 6. No cause for this type of 
leucorrhoea was apparent. One case of leucorrhoea was placed 
in this group which was caused by trauma. 

7. A further study of leucorrhoea on lines similar to those we 
have followed seems desirable in order to elucidate the funda- 
mental causes of this very common but much neglected condition. 
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The Bony Pelvis and its Influence on Labour: 


A Radiological and Clinical Study of 500 Women 


From the Obstetric Unit, University College Hospital and the 


CONSIDERABLE interest has been aroused among obstetricians 
during recent years in the results of the studies on the archi- 
tectural characteristics of the female pelvis which have been 
carried out by the American observers, Caldwell and Moloy, and 
their associates. In these studies, stereo-roentgenograms of the 
female pelvis, prepared by a specially devised technique, have 
been examined in a stereoscope designed by Moloy and known 
as the precision stereoscope. By this means accurate measure- 
ments of the principal dimensions of the pelvis can be taken and 
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INTRODUCTION. 


its shape at the inlet determined. 


As a result of some preliminary observations on the dried 
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female pelvis and the examination of numerous radiographs 
Caldwell and Moloy’:’ have classified the female pelvis on a 
morphological basis into four parent or standard types, the gynae- 
coid, the android, the anthropoid, and the flat or platypelloid. 
Intervening between the pure types of these main categories they 
have recognized and attempted to define intermediate or border- 
line forms such as gynaecoid with anthropoid tendency, anthro- 
poid with gynaecoid tendency, and gynaecoid with android ten- 
dency and so on. Including an asymmetrical group, their general 
classification comprises twelve categories. All these groups are 
further subdivided, however, on the basis of variations in size of 
the subpubic angle and outlet. In a radiological study of 215 con- 
secutive primigravidae they found that only 85, or 39.5 per cent, 
were true gynaecoid in type, whereas as large a proportion as 25 or 
11.6 per cent belonged to each of the types true anthropoid and 
true android. The incidence of the true flat form was under rf per 
cent (0.9). The percentage frequency of occurrence of their 
four standard types, including the borderline cases in the nearest 
related standard type, among 147 pelves of white women in the 
fine collection of sexed pelves at Western Reserve University, 
Cleveland, United States of America, was stated by them (1938) 
to be as follows : anthropoid 23.5, platypelloid 2.6, gynaecoid 41.4, 
android 32.5. In their view, about a third of the female pelves 
thus had definite male characters and less than half were char- 
acteristically female in type. More recently they have been stres- 
sing the practical application of these findings. From numerous 
observations made through the study of the pelvis by radio- 
logical methods, in conjunction with the clinical history of their 
cases, they claim to have demonstrated the importance of pelvic 
shape as classified by them not only in determining the type of 
presentation but also the mechanism of labour. 

The importance of anatomical variations in the shape of the 
pelvis such as those classified, apart from an associated deficiency 
in size, in determining the course of labour has by no means yet, 
however, received general acceptance among obstetricians, nor 
is there any general agreement regarding the precise value of pelvic 
measurements obtained from X-ray films as an aid to obstetric 
procedure, although important investigations on the subject have 
been carried out by Nicholson,* Thoms,*:° and others. It seemed 
not improbable that further information might be obtained 
regarding the normal variations in anatomical form of the female 
pelvis and the relation that is alleged to exist between pelvic form 
and the difficulties of childbirth by a sufficiently long, unselected 
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series of pelvic radiographs taken by a standardized method cor- 
related with the patients’ subsequent obstetric histories. Such an 
investigation was begun in the obstetric unit at University College 
Hospital and carried out during the year 1938 on a consecutive 
series of fully 500 women who attended the antenatal clinic and 
were confined in the hospital. 


MATERIAL. 


The women formed an unselected series drawn from the 
antenatal clinic of the obstetric unit of a London hospital, and 
may be considered to represent a fair sample of London women. 
Only those of British parentage were included. When these women 
attended the clinic at the hospital in the early stages of pregnancy 
they were sent over to the X-ray department of the Institute of 
Anatomy to have their pelves X-rayed. 

Although at first it was proposed to obtain a precision stereo- 
scope and to follow Caldwell and Moloy’s methods, it was subse- 
quently decided to take only two radiographs of each pelvis giving 
antero-posterior and true lateral views with the patient in the 
reclining position. The advantage of having a third picture of 
the pelvic inlet parallel to the plate was considered, but ultimately 
it was decided to concentrate attention on the antero-posterior and 
lateral views only, mainly because of the uncertainty that the 
inlet would be parallel to the film however much care was exer- 
cised in adjusting the patient’s position, and also because of the 
difficulty frequently met in identifying in this view the promontory 
and the posterior terminal of the true conjugate diameter. Unfor- 
tunately the lack of a film showing this view of the pelvic inlet 
precludes any direct comparison of the results of Caldwell’s and 
Moloy’s investigations on the detailed variations in the shape of 
the inlet with those in our London series of women. 

Some difficulty was at first experienced in adjusting the 
patient’s position so as to obtain true lateral radiographs, but after 
preliminary trials an adjustable metal framework with two diver- 
gent arms carrying at their extremities wooden rectangular blocks 
in a vertical plane was devised and fixed to the side of the table. 
(Fig. 1.) When the patient had assumed the left lateral reclining 
position on the table the anterior superior iliac spines were brought 
into contact with the rectangular blocks. By pressure of a pad at 
the end of an adjustable arm which was mounted on a framework 
on the other side of the table and was applied to the sacral region 
the patient was kept in the required position till the radiographs 
were taken. With the aid of this contrivance very good lateral 
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Showing the attachments to the X-ray table used to obtain the lateral 
radiographs. 
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Apparatus to measure the inclination of the spino-symphyseal plane. 
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radiographs were usually obtained. The focus-film distance used 
throughout the investigation was 48 inches. 

On the antero-posterior and lateral radiographic views of the 
pelvis a large number of characters were measured, of which 
details will be given later. As the maximal measurement of the 
intercristal diameter and the height of the pubis from the table in 
the supine position were available for each patient, it was possible 
by the use of correcting factors to obtain the actual measurements 
of certain pelvic diameters from the corresponding radiographic 
measurements. 

During each patient’s early visits to the antenatal clinic certain 
anthropometric measurements were taken and recorded by one 
of us, who was also responsible for most of the interference neces- 
sary during labour. These measurements included the inter- 
cristal diameter, the interspinous diameter, the external conjug- 
ate diameter to the fifth lumbar spine, the diagonal conjugate 
diameter, the width of the outlet measured by the closed fist, the 
divergence of the spino-symphyseal plane from the vertical, the 
biacromial diameter, and the full stature without shoes. Notes 
were also made regarding the age and parity of the patient and 
the type of distribution of the pubic hair. In the erect position 
the pelvis is so oriented that the anterior superior iliac spines and 
the front of the symphysis lie in or near the vertical plane. In 
each patient standing erect with the back against the wall the 
divergence from the vertical of the spino-symphyseal plane was 
estimated by means of an instrument with three adjustable arms 
at the extremities of which three rectangular wooden blocks were 
fixed so as to be readily opposable to the iliac spines and the front 
of the symphysis pubis respectively. From the arm supporting 
the block at the symphysis projects at right angles a plate on 
which is suspended a detachable goniometer; the reading on the 
graduated scale of this measured the divergence of the spino- 
symphyseal plane from the vertical in a positive or negative direc- 
tion when the patient is standing erect. (Fig. 2.) This measure- 
ment was subsequently used in conjunction with an angular 
measurement on the lateral X-ray film to obtain an estimate of the 
tilt of the plane of the pelvic brim to the horizontal. 

Records were kept of the subsequent obstetric history of each 
patient, including the type of presentation, the duration of the 
different stages of labour, the character of the labour, the neces- 
sity for and nature of any instrumental interference or assistance, 
and particulars of any complications which followed delivery. At 
the time of birth the weight and length of the infant were recorded 
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and four days later when the effect of moulding was supposed to 
have passed away the biparietal and occipito-frontal diameters 
and the circumference of the head were measured. 

On the data thus briefly summarized the investigation is based. 


PRINCIPAL CHARACTERS OF THE FEMALE PELVIS AND THEIR 
VARIABILITIES. 


We shall first consider briefly the principal characters of the 
female pelvis and the range of variation shown by them in our 
series of women. Some of these are shown in Table I and are 
illustrated in Figs. 3 and 4. 


Fic. 3. 


The diameters of the pelvis measured on the antero-posterior 
radiograph. 


1. The Size of the Pelvic Inlet. 


To estimate the size of the pelvic inlet we have two diameters, 
the true conjugate and the greatest transverse, measured on the 
lateral and antero-posterior radiographs respectively. Two 
measurements of the true conjugate were taken, one from the mid- 
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ventral point of the anterior lip of the first sacral vertebra (the 
sacral promontory) across the pelvic basin to a point on the sum- 
mit of the inwardly projecting eminence which lies a little below 
the upper end of the symphysis pubis; the other from the same 
point on the promontory of the sacrum to the upper end of the 
inner surface of the pubic symphysis. Of these diameters, the first 
will be referred to as the obstetric true conjugate, and the second 
as the anatomical true conjugate; the latter is, on the average, 


Fic. 4. 


The diameters of the pelvis measured on the 
lateral radiograph 
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about 4 millimetres longer than the former. Owing to difficulty 
occasionally experienced in identifying the upper margin of the 
symphysis on the radiograph the estimated length of the anato- 
mical conjugate diameter may be, on the average, 1 or 2 milli- 
metres longer than it should be; it is nevertheless longer on the 
average than the obstetric true conjugate. From the measure- 
ments on the film the true lengths of the conjugate diameters were 
obtained by the use of correcting factors based on the intercristal 
diameter and the focus-film distance, 48 inches. From the greatest 
transverse diameter measured on the radiographs giving the 
antero-posterior view the actual dimension in each pelvis was 
estimated by the use of a modification of the formula given by 
R. E. Roberts® and W. H. Hooton’: 


ax{c—(%b,+2)} 
Cc 
where 
a=transverse diameter measured on film 
c=focus-film distance (48 inches) 
b=thickness of patient — pubis to couch 
+2 as film is 2 inches below table. 


In the series of 509 women the obstetric conjugate diameter 
varied from 87 to 150 mm. with a mean value of 118.3 +0.44 mm. 
and a standard deviation of 10.0 mm. The coefficient of variation 
was 8.5 per cent. In Nicholson’s*® series of 350 women from 
Moreton-on-the-Marsh, a rural district of Gloucestershire, the 
obstetric conjugate was on the average 116.4 mm., i.e. 2 mm. less. 
The difference may be in part accounted for by the fact that the 
measurement in the Gloucestershire series was taken from the 
view of the inlet instead of from the lateral radiograph. The 
frequency distribution of the measurement in our series of women 
is shown in the form of a histogram in Fig. 5. Though the distri- 
bution is fairly symmetrical, the correspondence with the normal 
curve to which the data have been fitted is not so close as was 
found in Nicholson’s data for the corresponding diameter. The 
variability of the diameter in the London women was almost iden- 
tical with that in the Gloucestershire women as shown by coeffici- 
ents of variation of 8.5 and 9.0 per cent respectively. 

The anatomical conjugate diameter in the 509 women varied 
from 93 to 153 mm., with an average of 122.4+0.44 mm., i.e. 
4 mm. greater than the obstetric conjugate. The variability was 
the same as that in the obstetric conjugate (standard deviation, 
10.0 mm.; coefficient of variation, 8.2 per cent.) 
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86.5 92.5 98.5 104.5 110.5) 116.5 122.5 128.5. 134.5. 140.5 146.5 152.5 


Observed 
trequencies. ' 2 3 3 1316 3334 5159 6874 3845 1620 14 7 8 3 OF 


Expected 0.4 1.5 6.4 19.0 39.5 57-4 58.5 41.7. 20.8 7.3 0.3 
frequencies. 0.7 3:3. 15 “49:8 60:6 -30:8 128 38 


Fic. 5. 


Frequency distribution of obstetric conjugate diameter with 
normal curve superimposed. 


Mean, 118.3 millimetres; g, 10.01 millimetres; V., 8.5 per cent. 
yx» 10.02; n., 12; P, 0.62. 


In the London series of 509 women the greatest transverse dia- 
meter at the brim varied from 109 to 154 mm., with an average 
of 130.6+0.3 mm. The standard deviation was 7.0 mm., and the 
coefficient of variation, 5.4 per cent. The transverse diameter is 
thus less variable than the conjugate diameter and its frequency 
distribution is more symmetrical than that of the latter. The distri- 
bution is shown in the form of a histogram in Fig. 6 and, as is 
indicated by the values of ’ and P, is fitted very well by a normal 
curve. In Nicholson’s series the average value of the greatest 
transverse diameter measured from a film parallel to the inlet 
was 132.3 mm., i.e. fully 2 mm. greater than in our series. The 
variability in the two series was almost identical as shown by the 
respective coefficients of variation, namely 5.4 and 5.8 per cent. 

In the series of women the range of the distribution of each 
of these diameters at the brim, the obstetric true conjugate and 
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FREQUENCY 
° 
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108.5 114.5 120.5, 126.5 132.5 138.5 144.5 150.5 156.5 


Observed 
frequencies. 2 4 10 21 46 48 82 100 84 46 34 19 8 4 © 1 509 


Expected 0.4 3-9 22.5 62.9 8 


; 57-2 18.6 2.9 0.2 
frequencies. 1.3 10.3 41.2 80.4 


5-9 
76.6 35-6 8.1 0.9 0.1 


Fic. 6. 


Frequency distribution of greatest transverse diameter of pelvic 
brim with normal curve superimposed. 


Mean, 130.6 millimetres; g, 7.03 millimetres; V, 5.4 per cent. 
x 10.02; #; 12; P, 0:62. 


the greatest transverse, might be divided arbitrarily at two points 
so as to indicate in a general way whether the pelvis was rela- 
tively small, medium, or large, in one or other of these directions 
at right angles to one another. It is interesting to note that of 
the 509 obstetric conjugate diameters none is less than 3} inches 
(83 mm.), 6 lie between 3¢ inches and 33 inches (83 to 95 mm.), 
and 63 are over 3? inches (95 mm.) and under 4} inches (108 
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mm.), the measurements of the conjugate diameter which are com- 
monly accepted as indicating the severe, moderate, and slight 
degrees of contracted pelvis. 

When the pelvic inlet is parallel to the film, it can be traced 
and its area measured by superimposing the outline on squared 
millimetre paper or by the aid of a planimeter. Nicholson has 
shown in a number of pelves taken at random from his series that 
the area of the inlet measured in this way is approximately the 
same as the area of the ellipse obtained by taking the obstetric 
conjugate and greatest transverse diameter as its two axes, 2a 
and 2b. The area is then zab. The closeness of the relation be- 
tween the actual area and the elliptical area obtained from the two 
diameters as major and minor axes has been confirmed in two 
pelves from our series in which we have a picture of the inlet 
parallel to the film as well as the lateral and antero-posterior 
views. 

Assuming that the area of the pelvic inlet is given very approxi- 
mately by the formula for the area of an ellipse (xab) with the 
greatest transverse and true conjugate diameters as major (2a) 
and minor (2b) axes respectively, the areas were calculated for a 
large number of the pelves. It would have been preferable to 
calculate the areas from the obstetric conjugate but the anatom- 
ical conjugate was inadvertently used and it seemed unneces- 
sary to re-calculate the values. In 375 women the area of the inlet 
varied from 95 to 165 square centimetres, with a mean value of 
126.8 sq. cm., a standard deviation of 12.8 sq. cm., and a coeffi- 
cient of variation of 10.1 per cent. On calculating the approxi- 
mate mean area in the whole series of 509 women from the mean 
anatomical conjugate diameter (122.4 mm.) and the mean 
greatest transverse diaméter (130.6 mm.) the value found is 125.6 
sq. cm., i.e. only 1 sq. cm. less. The approximate mean area at 
the pelvic inlet estimated from the mean values of the obstetric 
true conjugate (118.3 mm.) and the greatest transverse diameter 
at the brim (130.6 mm.) in the 509 women is 121.3 sq. cm., about 4 
sq. cm. less than the area derived from the anatomical true ccn- 
jugate. 

In his series of 350 women from rural Gloucestershire, Nichol- 
son estimated the approximate area of the pelvic inlet to be 121.0 
sq. cm., with a standard deviation of 12.9 sq. cm. and a coefficient 
of variation of 10.7 per cent. The variability is thus almost the 
same as in our series of women. The mean inlet area in Nichol- 
son’s series coincides with the area obtained by using the mean 
values of the conjugate (116.4 mm.) and transverse diameters at 
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the brim (132.3 mm.) as the elliptical axes and is identical with 
that estimated from the mean values of the corresponding dia- 
meters in our complete series of women. 


2. The Shape of the Pelvic Inlet. 


As we have not a series of radiographs of the pelvic inlet taken 
parallel to the film we are not in the most favourable position to 
comment on, or to discuss, the validity of the classification of the 
pelvis as seen from this point of view into the 12 types adopted 
by Caldwell and Moloy. This classification has the great disad- 
vantage that it is apparently based largely on subjective impres- 
sions. In the female there undoubtedly occurs occasionally a 
pelvis in which the inlet tends to assume a somewhat triangular or 
wedge shape with the base formed by the rather flat sacral outline 
posteriorly and the apex at the symphysis; pelves with such a 
tendency can be recognized even in the films giving the antero- 
posterior view although the appearance is influenced to some 
extent by variations in pelvic inclination. This is Caldwell’s and 
Moloy’s android type, and, as these authors have pointed out, 
cannot be distinguished from the more common type of female 
pelvis by the size of the pelvic index of the inlet, viz. the obstetric 
conjugate diameter x 100/ greatest transverse diameter at the 
brim, the ratio which has been commonly used from the days of 
Turner’ to bring out the proportions of the pelvic inlet and thus 
its shape. 

Turner’s original work on the pelvis was done in dried speci- 
mens, collected by the Challenger expedition in 1886, and 
the pelvic brim index, i.e. the upper sagittal diameter (conjugata 
vera) x 100/upper transverse diameter, originating with Zaaijer 
in 1866 was used extensively by him. Turner classified pelves into 
groups, brachypellic (platypellic), mesatipellic and dolichopellic 
according as this index lay below go, from go to 95, or above 95. 
The pelvic index varies with racial type, and in females is gener- 
ally less by some units than in males of the corresponding race. 
As a class the European female is said to be platypellic. In our 
series of 509 women the obstetric pelvic index (using the obstetric 
conjugate diameter) varied from 64 to 115 with a mean value of 
90.8 +0.36, a standard deviation of 8.2 and a coefficient of varia- 
tion of 9.1 per cent. In Nicholson’s series of 350 women from 
Moreton-on-the-Marsh the obstetric pelvic index ranged from 
65.5 to 113.5 with a mean value of 88.3 and a coefficient of varia- 
tion of 10.7 per cent. The average index is thus 2 units less though 
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the variation shown in this character in the two series is of much 
the same order. 

Using the anatomical true conjugate the pelvic index in our 
series varied from 67 to 118, with an average of 93.9+0.37. The 
standard deviation was 8.3 and the coefficient of variation 8.9 
per cent. The frequency distribution of the pelvic index is shown 
in the form of a histogram in Fig. 7. A normal curve has been 
fitted to the data, and it will be seen from the figure and the values 
of ° and P that the fit is quite good. 
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Expected 0.3 2.0 10.7 33.6 63.4 71.4 48.2 
62.6 


19. 
frequencies. 0.7 5.0 20.2 49.2 71.7 


32.7 2 1.0 


Fic. 7. 


Frequency distribution of anatomical index of the pelvic brim 
with normal curve superimposed. 


Mean, 93.9 millimetres; g, 8.33 millimetres; V, 8.9 per cent. 
14.50; m, 14; P, 0.42. 
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Apart from the fact that the pelvic index does not distinguish 
the female pelvis exhibiting a tendency to a triangular or wedge- 
shaped form at the inlet (the android type) it brings out the general 
proportions of the brim very satisfactorily. With a low index we 
have the oval pelvis elongated transversely which in the extreme 
form becomes the flat pelvis; with a high index the oval pelvis 
elongated in an antero-posterior direction, commonly known as 
the anthropoid type from the fact that this shape of pelvis is 
found in the large apes. In the middle of the range we have the 
pelves ranging in shape from wide oval transverse to circular 
with approximate equality of the two diameters which comprise 
those of typical female form or the gynaecoid class. In our series 
of 509 women, using the obstetric conjugate diameter for the 
calculation of the index, the proportions falling into the platy- 
pellic, mesatipellic, and dolichopellic categories are 46.2, 25.9, 
and 27.9 per cent respectively. In Nicholson’s series the average 
pelvic index is lower and the proportion falling into the platypellic 
class, being well over 50 per cent, is larger than in ours. He states 
that using Turner’s classification the majority of English women 
are platypellic. On using the anatomical conjugate diameter to 
calculate the pelvic index in our series of pelves, the proportions 
falling into the flat-oval and long-oval groups were almost 
reversed from those found when the obstetric conjugate was used, 
the percentage distribution now being platypellic, 30.3 per cent; 
mesatipellic, 24.0 per cent; dolichopellic, 45.8 per cent. From a 
study of the distribution of the pelvic index in 686 adult white 
women—582 primigravidae and 104 nulliparae—in whom the 
cimensions of the pelvic inlet were determined by his own method 
of Roentgen pelvimetry, Thoms’ and his associates came to the 
conclusion that the prevailing concept that the platypellic type 
should be regarded as characteristic of white women was “‘ in need 
of some revision’’. In Table II is shown the percentage incidence 
of the three pelvic types found by Thoms in his series of adult 
women in comparison with that shown in our series. The majority 
of the student nurses were of English, Scottish, Welsh or Irish 
descent, whereas the largest proportion of the women from the 
clinic were of Italian or Slavic origin. As the platypellic type is 
found in only 32 per cent of the 686 adults in Thoms’s series and 
is much less common in the group of student nurses who were of 
superior physical status and belonged to a relatively higher econo- 
mic level and ‘‘ gave the impression of having attained something 
at least approximating their maximal normal growth poten- 
tialities’’ he seems to have a sound basis for his conclusion. The 
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distribution of our series of women into pelvic types, using the 
anatomical conjugate in the index, seems to lend some support to 
his view that white women, when measured radiographically are 
not predominantly platypellic. There seems to be little doubt that 
the average conjugate diameter for the female pelvis in white 
women quoted in anatomical textbooks is too small. It may be 
based largely on measurements of old cadavera and dried pelves 
but it certainly does not represent the true average for the corres- 
ponding diameter as estimated by pelvic radiography in living 
women. 


TABLE II. 


Showing the percentage incidence of the three types of pelvis in Thoms’s 
and the present series of women. 


PRESENT SERIES OF 


THoMsS’s SERIES. 509 WoMEN. 
582 
104 primigravidae Using Using 
student from obstetric anatomical 
Type. nurses. clinic. conjugate. conjugate. 
Platypellic (-90) 13.5 35.2 46.2 30.3 
Mesatipellic (90-94.9) 13.5 27.5 25.9 24.0 
Dolichopellic (95+) 73.0 37:3 27.9 45.8 


Caldwell and Moloy* state that a coronal plane through the 
pelvic basin in the line of the greatest transverse diameter and at 
right angles to the plane of the brim passes through the line joining 
the ischial spines in all the pelvic types. Though it is improbable 
that this exact relation is constant in our series of pelves as devia- 
tions on either side of it must be expected as in all other biological 
characters, the frontal plane may pass in most cases sufficiently 
close to the inter-ischial line to warrant our method of calculating 
a posterior sagittal segment /true conjugate ratio and our use of it 
as an approximate measure. On the lateral radiographs perpendi- 
culars were dropped from the ischial spines on the true con- 
jugate diameter and the segments into which this was divided by 
the base of the perpendicular were measured. These are approxi- 
mately the anterior and posterior sagittal segments or diameters 
at the inlet described by Caldwell and Moloy, and an attempt 
was made to see whether any association existed between the 


144 


a 
a 


THE BONY PELVIS AND ITS INFLUENCE ON LABOUR 


relative length of the posterior sagittal segment and other features 
of the female pelvis. The ratio, 100 x post-sagittal segment / true 
conjugate diameter, in 418 women varied from 25 to 65 per cent 
with a mean value of 48.7+0.34, a standard deviation of 7.1 and 
a coefficient of variation of 14.5 per cent. Although the post- 
sagittal segment thus obtained is not accurately comparable with 
that described by Caldwell and Moloy, as these observers do not 
draw their conjugate from the promontory but from a point on 
the first sacral vertebra some distance below it, the ratio shows 
considerable variation and evidently indicates individual differ- 
ences in the members of the series. The presence of a tendency 
to a triangular form of inlet (the android pelvis) should usually be 
indicated by a comparatively small ratio. Caldwell and Moloy 
lay great emphasis on the significance of a relatively large pos- 
terior sagittal segment in the typical female pelvis. 


3. The Size and Shape of the Pelvic Outlet. 

In speaking of the outlet of the pelvis there are two planes 
to be considered, the first one at the level of the lowest part of the 
complete bony ring of the pelvis and the other one at the level of 
the ischial tuberosities. The former is often called the plane of 
least pelvic diameter and the latter is usually referred to by 
obstetricians as the plane of the outlet. It seems to be more impor- 
tant from the obstetric point of view to refer to the upper plane 
as the pelvic outlet as it is here that there is a possibility of obtaining 
an estimate of the area of the pelvis available for the delivery of 
the child, the lower plane being bounded by soft tissues for the 
majority of its extent and therefore incapable of accurate measure- 
ment. We have, therefore, directed our attention to the plane 
of least pelvic diameter and refer to it as the pelvic outlet. At this 
level, as at the inlet, we have measurements in the transverse and 
antero-posterior directions respectively: (1), the lower transverse 
diameter, measured between the apices of the ischial spines, and 
(2), the pubo-sacral diameter, from the lower border of the sym- 
physis pubis to the tip of the sacrum (at the sacro-coccygeal junc- 
tion). As the tips of the ischial spines were not always clearly out- 
lined in the radiographs, it was not possible to take the first of 
these measurements in the whole series of pelves but only in 376. 
It is possible that this led to the exclusion of a relatively large pro- 
portion of the wider outlets. In this smaller group the diameter 
ranged in value from 75 to 115 mm., with a mean value of 99.5 
+0.37 mm., a standard deviation of 7.1 mm., and a coefficient of 
variation of 7.1 per cent. In Nicholson’s series of 250 cases, the 
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average value of this character was 105.4 mm., about 6 mm. 
greater, but its variability was of much the same order (v=7.3 
per cent). In the same shorter series of London pelves the pubo- 
sacral diameter varied from 95 to 145 mm., with a mean value of 
I19.7+0.44 mm., a standard deviation of 8.6 mm., and a coeffi- 
cient of variation of 7.2 percent. In Nicholson’s series the corres- 
ponding diameter showed an average of 130.1 mm., with a 
coefficient of variation of 7.4 per cent. These two diameters at 
the outlet were thus appreciably larger on the average in Nichol- 
son’s series than in the London series, though the amount of 
variation was practically the same. The constants of the pubo- 
sacral diameter were also calculated for the complete series of 
nearly 500 London pelves, but they did not differ materially 
from the values given (M=119.8, S.D.=8.5). 

The outline of the plane of least pelvic diameter is approxi- 
mately elliptical and the areas in the individual pelves were calcu- 
lated taking the two diameters, the pubo-sacral and the interspin- 
ous, as the axes of the ellipse. The areas at the outlet in the series of 
376 pelves ranged in value from 65 to 120 sq. cm., with a mean 
value of 93.7+0.54 sq. cm., a standard deviation of 10.4 sq. cm., 
and a coefficient of variation of 11.1 per cent. 

In Nicholson’s series the approximate average area at the 
outlet was 106.7 sq. cm. with a coefficient of variation of 11.2 per 
cent. Though the variation shown in the area is thus identical 
in the two series, the average area found in the incomplete 
London series is appreciably less (13 sq. cm.) than that in the 
pelves from rural Gloucestershire. 

Below the level of the plane of least pelvic diameter, or what 
has been described as the pelvic outlet, are two other characters 
the dimensions of which are of special importance in the female 
pelvis. These are: (1), the inner intertuberal breadth, measured 
from the most medial points on the lower surface of the ischial 
tuberosities, and (2), the subpubic angle. 

The intertuberal breadth was measured on the antero-posterior 
radiographs of the individual pelves and the actual size obtained 
by the use of adjustment factors. In a series of 474 pelves the 
diameter ranged in value from 86 to 133 mm., with a mean value 
of 109.0+0.32, and a variability of 6.4 per cent. 


4. The Subpubic Angle. 

Although we have not any pelvic radiographs taken in such a 
way as to permit us to obtain by direct measurement the size of 
the pubic arch or the angle formed at the lower border of the 
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symphysis pubis by the diverging rami, it was possible to obtain 
an index of its size by an indirect method. In the lateral radio- 
graph the height of the arch from the lower border of the sym- 
physis to a point half-way between the lower borders of the ischial 
tuberosities was measured and adjusted for distortion. The ratio 
of this height in each pelvis to the intertuberal width described 
above, also adjusted for distortion, could be used as a criterion 
of the size of the arch since twice this ratio is the cotangent of half 
the subpubic angle; thus the angles corresponding to the ratios in 
the respective pelves were easily obtained. In a series of 466 
pelves the angle ranged in value from 76° to 120° with a mean of 
93-5 +0.34, a standard deviation of 7.4°, and a coefficient of 
variation of 7.8 per cent. In Nicholson’s series of 250 pelves 
the angle averaged 84.8°, with a variability of 8.6 per cent. 

The angle in Nicholson’s series shows a variability which is 
of much the same order as in our series, but its average value is 
almost 9° less. Nicholson defines the subpubic angle as “‘ the 
angle between two lines passing through the lower edge of the 
symphysis and through the lower rami of the ischia just before 
they expand into the tuberosities.’”’ As the intertubal breadth 
was used in our series to estimate the subpubic angle, this differ- 
ence in technique is in some measure responsible for the smaller 
size of the average angle found in his series. In the London series 
the angle as estimated shows considerable variation, and appar- . 
ently relative differences in degree of divergence of the lower ischio- 
pubic rami are really indicated by it. 


5. The Inclination of the Pelvis. 

It has already been mentioned that by the aid of a specially ~ 
constructed but simple instrument which is illustrated in Fig. 2 
it was possible to determine in each woman when standing erect 
the extent to which the spino-symphyseal plane—the plane pass- 
ing through the front of the symphysis pubis and the tips of the 
two anterior superior iliac spines—diverged from the vertical, if 
at all. The angle of divergence varied in 469 women from - 10° to 
+17° (only one value exceeded + 12°) with a mean value of about 
I° and a standard deviation of 3.9°. By means of a goniometer 
with long arms the two angles made at the symphysis on the 
lateral radiograph of each pelvis by lines from the front of the 
symphysis pubis to the blunt tips of the anterior superior iliac 
spines with the line indicating the plane of the brim extending 
from the symphyseal upper border to the sacral promontory were 
measured. The average of these two angles was taken and ad- 
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justed by adding or subtracting the angle of divergence of the 
spino-symphyseal plane to the vertical; the result giving the incli- 
nation of the pelvic brim to the vertical. The complement of this 
angle (the difference from 90°) gives the angle of inclination of 
the pelvic brim to the horizontal. In 469 pelves the angle ranged 
in size from 39° to 80° wtih a mean value of 57.7°+0.28, a stan- 
dard deviation of 6.1° and a coefficient of variation of 10.6 per 
cent. In this series the inclination of the pelvic brim to the hori- 
zontal thus showed a considerable degree of variability. It was 
not anticipated that the range of variation shown would be almost 
half a right angle. 


6. The Dimensions, Proportions, Curvature, and Inclination 
of the Sacrum. 

Under this heading we include (1), the length and breadth of 
the sacrum and the ratio derived from these, 100 x sacral breadth / 
sacral length or the sacral index; (2), the sacral curvature mea- 
sured by the ratio 100 x the longest subtense to the straight sacral 
length/sacral length; and (3), the sacral inclination to the pelvic 
brim estimated from two angles measured on the lateral radio- 
graph: (a), the angle which the anatomical true conjugate makes 
at the promontory with the line from the promontory to the tip 
of the sacrum (the sacral straight length) (2 ABC); and (b), the 
angle which the true conjugate makes at the promontory with the 
line from the promontory to the deepest point of curvature on 
the sacrum (2 ABF). 

The length of the sacrum taken is the mid-ventral straight 
length from the promontory of the sacrum to its apex on the lateral 
radiographs. The breadth of the sacrum is the greatest breadth 
across the alae on the antero-posterior radiographs. The actual 
dimensions of these diameters in individual pelves were obtained 
by the use of the appropriate adjusting factors. 

The sacral index, 100 xsacral breadth/sacral length, in 489 
women ranged in value from 82 to 141 with a mean value of 108.9 
+0.43, a standard deviation of 9.6 and a coefficient of variation of 
8.8 per cent. The average sacral index in the European female 
is usually given in anatomical textbooks as 116. 

The sacral curvature, 100 x longest subtense to the straight 
sacral length / straight sacral length, in 494 women ranged in value 
from 3 to 36 with a mean of 18.3+0.28, a standard deviation of 
6.2 and a coefficient of variation of 33.9 per cent. 

The inclination of the sacrum to the pelvic brim as measured 
on the lateral radiograph by the angle which the anatomical true 
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conjugate diameter makes at the promontory with the straight 
sacral length, the line from the promontory to the sacral apex, 
ranged in value in 491 women from 60° to 99°, with a mean of 
76.4°+0.29, a standard deviation of 6.4°, and a coefficient of 
variation of 8.3 per cent. 

The other angular measure of the inclination of the sacrum to 
the brim, viz. the angle which the true conjugate diameter on the 
lateral radiograph makes at the promontory with the line from 
the sacrum to the deepest point of curvature on the sacrum, varied 
in 491 women from 67° to 114°, with a mean value of 92.6° +0.38, 
a standard deviation of 8.5°, and a coefficient of variation of 9.1 
per cent. 


7. The Sacro-sciatic Notch. 


As the descriptive terms, narrow, wile, gynaecoid, android, 
used to indicate the size and form of the sacro-sciatic notch seemed 
to be very unsatisfactory, an attempt was made to obtain a 
numerical index of its magnitude in the following way. On the 
lateral radiograph a line was drawn across the base of the shadow 
of the notch nearer the film from the root of the ischial spine to the 
posterior inferior iliac spine. On this line from the deepest point 
of the concavity of the notch a perpendicular was dropped. The 
ratio of 100 times the height of this perpendicular or subtense to 
the length of the base line across the notch was taken as the index 
of its size so that in a general way the smaller the index the wider 
the notch. In the series of 424 women in whose pelves it was 
possible to calculate this index it varied from 30 to 80, with a 
mean value of 52.4+0.37, a standard deviation of 7.6, and a 
coefficient of variation of 14.5 per cent. Although the index can 
possibly not be considered a very accurate criterion of the size 
and form of the notch it shows a wide variation in the series, nearly 
15 per cent, and should certainly grade the differences better than 
a classification based merely on subjective impressions. 


8. Funnelling of the Pelvis. 


An important character in the female pelvis is the degree of 
convergence that takes place in its walls in passing from the inlet 
to the outlet. To estimate this approximately in the individual 
pelves two indices of funnelling were used. The first was a hundred 
times the difference between the greatest transverse diameter (H /). 
at the inlet and the interspinous or least transverse at the outlet 
(ab) (both adjusted to actual size) divided by the greatest trans- 
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verse diameter or 100 x (HJ — ab) /HJ. This index is only a rough 
approximation as it takes no account of the depth of the pelvis. 
In a series of 373 women it ranged in value from 10 to 35 with a 
mean of 24.3+0.21, a standard deviation of 14.1, and a coefficient 
of variation of 17.0 per cent. The second index of funnelling made 
some allowance for the varying depth of the pelvis although this 
was not accurately adjusted. It took the form 100 x (HJ — EF) / 
QR, where HJ and EF are the greatest transverse diameter at the 
brim and the internal intertuberal diameter at the outlet, both 
measured on the antero-posterior radiograph and adjusted for 
distortion; QR is the depth of the pelvis on the lateral radiograph 
or the perpendicular distance from the ilio-pectineal line to the 
base of the ischial tuberosity on the side of the pelvis next the film. 
The depth of the pelvis thus measured was not adjusted to actual 
size as the variation in its distance from the film in different pelves 
was not considered to be sufficient to produce such serious dif- 
ferences in the proportionate amount of distortion as to impair the 
validity of the comparison of the individual degrees of funnelling. 
In 488 women this index ranged in value from 1 to 42 with a 
mean of 21.2+0.28, a standard deviation of 6.2, and a coefficient 
of variation of 29.0 per cent. Although of much the same order on 
the average as the previous index, this index of funnelling is defi- 
nitely more variable than the other. 


g. Ilio-innominate Ratio. 


It has been stated that one of the features in which the female 
pelvis differs from the male is in the length of iliac bone interven- 
ing between the acetabulum and the auricular surface for articula- 
tion with the sacrum, the female with the wider sacro-sciatic notch 
being relatively the greater in this respect. An attempt was made 
to determine in the series of female pelves the extent to which this 
iliac segment in projection varied in its relation to the sagittal 
diameter of the pelvis. On the lateral radiograph the central 
point of the acetabular cavity next to the film having been marked 
a straight line was drawn through this point in such a way as to 
pass.just above the convexity of the sacro-sciatic notch to meet 
the sacrum behind, and was continued forward till it met the 
pubic ramus in front. In the individual pelves the portion of this 
line behind the mid-point of the acetabulum was taken as a per- 
centage of the whole line to give what may be conveniently termed 
the ilio-innominate ratio (IooMO/MX). The index in 485 female 
pelves varied from 48 to 79, with a mean value of 65.7+0.20, a 
standard deviation of 4.5, and a coefficient of variation of 6.9 
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percent. The character is thus rather less variable than the pelvic 
brim index. 


THE INTERRELATION OF THE PELVIC CHARACTERS. 


Having described the absolute measurements, the indices and 
the angles which have been measured in our series of radiographs 
of the female pelvis we now proceed to examine and discuss the 
extent, if any, to which they vary with one another. We begin 
with the pelvic brim index: 100 x true conjugate / greatest trans- 
verse diameter at brim. This has been correlated with a number 
of characters, the correlation coefficients are shown in Table III. 


III 


Showing the correlation between the pelvic brim index and other 
characters of the female pelvis. 


Variables. 


Pelvic brim index and tilt of pelvic brim to 

horizontal (7DAB)...__.... (469) 0.172 + 0.045 
Pelvic brim index and sacral index (100 x y / BC) (489) —0.250 + 0.042 
Pelvic brim index and inclination of whole sacrum 


to brim (Z ABC) Retry Dees (491) —0.483 + 0.035 
Pelvic brim index and inclination ob 

of sacrum to brim (/ ABF) Per (491) —0.372 + 0.038 
Pelvic brim index and of sacral 

(100 EF / BC) (494) —0.040 + 0.045 
Pelvic brim index and anncunit ‘of fonneliing of 

pelvis 100x(HJ—EF)/QR (488) —0.35I + 0.040 


Pelvic brim index and_ difference batesens 

intercristal and interspinous diameters, as 

measured by callipers in the living subject .... (492) 0.139 + 0.044 
Pelvic brim index and ilio-innominate index (ratio 

of post iliac ,segment to sagittal ne 


diameter—1oo MO /MX) (485) —O.010 + 0.045 
Pelvic brim index and index of width ob sacro- 

sciatic notch (424) —0.132 + 0.048 
Pelvic brim index and size of eulhageatise ana ... (469) —0.005 + 0.046 


They are in the majority of cases small, not one is as high as 0.5. 

There is a moderate degree of correlation between the pelvic brim 

index and the inclination of the sacrum to the brim. The correla- 

tion is negative so that the higher the index the less the inclination. 
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With the inclination measured by the angle ABC the coefficient is 
—0.483, and by the angle AAF —0.372. There is a smaller degree 
of correlation, also inverse, of the order of 0.250 between the index 
at the brim and the sacral index (100 x straight sacral breadth / 
straight sacral length). The sacrum thus shows a slight but signi- 
ficant tendency to become relatively longer with increase in the 
brim index or as the pelvis tends to the anthropoid type. There is 
no correlation between the pelvic brim index and the degree of 
curvature of the sacrum (100x EF/BC). The pelvic brim index 
shows an inverse relation to the amount of funnelling of the pelvis 
as measured by the ratio 100 x (HJ —EF)/QR. The coefficient is 
— 0.351. 

There is a slight but significant positive correlation of a smaller 
degree (y=0.172) between the pelvic brim index and the tilt of the 
pelvic brim to the horizontal as measured by the angle DAB; the 
angle tends to increase as the pelvis tends to elongate antero- 
posteriorly. In our series there is thus little evidence in support 
of Nicholson’s® statement that “‘ it is of practical interest in pelvi- 
metry by X-rays to note that the inclination of the pelvis to the 
horizontal varies fairly closely with the pelvic index, the flat pelvis 
may have a tilt of over 60° and the narrow pelvis a tilt of less than 
50°.”’ There is a positive correlation of about the same order (7= 
0.139) between the pelvic brim index and the difference between 
the intercristal and interspinous pelvic diameters in the living 
subject. A difference of less than 1 inch in these diameters is 
commonly said to indicate a flat pelvis. The coefficient for the 
series shows that though the correlation between the increase in 
the difference in the diameters and the tendency to elongation of 
the pelvis in the sagittal direction is significant statistically, it is so 
small as to be of no practical importance. 

The correlation between the pelvic brim index and the index 
of width of the sacro-sciatic notch is — 0.132. Theoretically there 
is thus a slight tendency for a larger sacro-sciatic notch to be 
associated with antero-posterior lengthening of the pelvis, but 
though significant statistically, importance cannot be attached to 
the relation. There is no correlation between the pelvic brim 
index and the size of the subpubic arch. Nicholson in his series 
of 250 pelves correlated to the pelvic brim index with the area of 
the pelvic outlet and the size of the subpubic angle but found a 
negligible relation in both instances. 

We now pass on to consider the relation between the sagittal 
and transverse diameters of the pelvis at the brim and at the 
outlet as well as the relation of the former to the intercristal and 
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external conjugate diameters as measured both on the radiograph 
and on the living subject. These external measurements on the 
living subject have been and still are frequently used to obtain an 
estimate of the diameters at the pelvic inlet and the accuracy with 
which prediction of the latter from the former can be made in our 
series of pelves will be described in a subsequent section. The 
correlation coefficients showing the degree of association between 
the several pairs of diameters are shown in Table IV. 


TABLE IV 


Showing the correlation between the diameters at the brim and outlet of the 
pelvis with one another and the former with the external pelvic diameters. 


Variables. 


True internal conjugate and greatest transverse 

diameters at brim ... (492) 0.172 + 0.044 
Sagittal diameter at outlet (pubes and 

transverse diameter at outlet (interspinous) (376) 0.236 + 0.049 
True internal conjugate and external conjugate 


from radiograph wat ies (483) 0.795 + 0.017 
True internal conjugate and conjugete 

in living subject rae (491) 0.426 + 0.037 
External conjugate from 

nal conjugate in living subject .. Ste ce (483) 0.528 + 0.033 
True internal conjugate and diagonal conjugate 

from radiograph... ... (492) 0.896 + 0.009 
Greatest transverse diameter at wen wid: hater 

cristal diameter in living subject <hr (489) 0.558 + 0.031 
Greatest transverse diameter at brim and inter- 

cristal diameter from radiograph ..._... (491) 0.641 + 0.027 
Intercristal diameter on radiograph and inter- 

cristal diameter in living subject ..._... (490) 0.888 + 0.010 


The coefficients of correlation between the true internal con- 
jugate and greatest transverse diameters at the pelvic inlet is 
0.172. The coefficient is significant statistically but the tendency 
for the diameters to increase or decrease together is apparently 
very slight. Between the sagittal (pubo-sacral) and transverse 
(interspinous) diameters at the outlet the coefficient appears to 
be slightly higher, 0.236, but in view of the size of the standard 
errors of the coefficients this cannot be said to indicate closer 
relation. In Nicholson’s series the correlation coefficient be- 
tween the transverse and conjugate diameters at the brim was 
negligible (0.043 +0.53). The correlation between the two corres- 
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ponding diameters at the outlet was 0.163+0.062, which though 
not significantly different from that for the brim suggests the 
same tendency to a somewhat closer relation than at the inlet as in 
our series. 

The correlation between the true internal conjugate diameter | 
and the external conjugate—the latter measured on the radio- 
graph from the front of the symphysis pubis to the tip of the spine 
of the fifth lumbar vertebra—in 483 women was 0.795, whereas 
the correlation between the internal conjugate and the external 
conjugate measured by callipers on the same living women was 
only about half as great (0.426). 

Between the external conjugates measured on the living and 
on the radiographs respectively the correlation was only about 0.5. 
This lack of concordance in the measurements is no doubt to be 
explained in some measure by the varying thickness of the soft 
tissues overlying the pubis and also by the occasional difficulty 
of identifying the extremity of the fifth lumbar spine in some 
of the radiographs, nevertheless it does suggest strongly that the 
measurement of the external conjugate on the living is not a 
very accurate proportionate estimate of the corresponding mea- 
surement in the bony pelvis. 

In contrast with this small degree of association in the sagittal 
diameters the correlation between the intercristal diameter on the 
radiograph and the corresponding diameter on the living subject 
is almost 0.9 (0.888). 

Between the greatest transverse diameter at the brim and the 
intercristal diameter on the radiograph the correlation is 0.641. 
The corresponding value for the diameter at the brim and the 
intercristal diameter on the living is 0.558, which probably does 
not indicate a relation significantly less in degree. 

The diagonal conjugate measured by digital palpation of the 
sacral promontory in the living is frequently used to estimate 
the true conjugate. In many patients the sacral promontory can- 
not be reached with the finger and it is only possible to give an 
estimate of the diameter as exceeding a certain value (e.g., 44+ 
inches). In the series of 492 women the correlation between 
these two diameters on the radiograph was 0.896, which is very 
high, as might be expected. The method of determining the 
accuracy with which the true conjugate and the greatest trans- 
verse diameters at the brim can be predicted from the external 
conjugate, the diagonal conjugate, and the intercristal diameters 
respectively as they are usually measured in the living subject 
will be described and discussed in the following section. 
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The degree of relation that exists between each of the four 
characters: the size of the subpubic angle, the size of the sacro- 
sciatic notch, the amount of curvature of the sacrum and the 
amount of pelvic funnelling and certain other pelvic characters 
were also estimated in the series of female pelves. The correlation 
coefficients are shown in Table V. 

The subpubic angle shows in 360 women a significant posi- 
tive correlation with the area of the pelvic outlet, but as the 


TABLE V 


Showing the degree of relation between other pairs of pelvic characters. 


Variables. 

Subpubic angle and area of pelvicinlet ...... (360) 0.018 + 0.053 
Subpubic angle and area of pelvic outlet ... _... (360) 0.122 + 0.052 
Subpubic angle and sacral index (100 XY/BC) (466) 0.013 + 0.046 
Subpubic angle and sacro-sciatic notch index ... (422) —0.142 + 0.048 
Subpubic angle and ratio of post-sagittal seg- 

ment to true conjugate ..._... (441) 0.052 + 0.047 
Sacro-sciatic notch index and index of feepdling (414) 0.060 + 0.049 
Sacro-sciatic notch index and sacral curvature . (422) —0.140 + 0.048 
Sacro-sciatic notch index and tilt of sacrum na 

brim (ZABC) . as (423) —0.049 + 0.049 
Sacro-sciatic notch inden ratio of ‘post- 

sagittal segment to true conjugate ...... (418) —0.028 + 0.049 
Sacral curvature (100 EF /BC) and sacral index 

(100 XY / BC) (489) 0.495 + 0.034 
Sacral curvature (/ ABF ABC) 

index (100 XY/BC) ae, (489) 0.465 + 0.035 
Sacral curvature and index of funneting 100 

(EJ-EP)(OR (483) 0.079 + 0.045 
Sacral curvature and inclination of sacrum to 

Sacral curvature and _ ilio-innominate ratio 

(100 MO/MX) sig (476) 0.102 + 0.045 
Index of funnelling too (HJ — EF) /OR 

nation of sacrum to brim 7 ABC Ses a (491) 0.15 + 0.045 
Index of funnelling and inclination of upper part 

of sacrum (/ ABF) . act (496) 0.067 + 0.045 
Index of funnelling and eneenh inden ( 100 x Y/BC) (480) 0.076 + 0.045 
Index of funnelling and ilio-innominate ratio 

(100 MO/MX ) (485) 0.005 + 0.045 
Index of funnelling and size of enlipabie ade. (469) —0.424 + 0.038 
Area of pelvic inlet and area of pelvic outlet ... (375) 0.504 + 0.039 
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coefficient is only 0.122 the tendency of the characters to vary in 
the same direction is very slight indeed. In his series of 250 
women Nicholson found the corresponding characters showed a 
similar tendency but the correlation coefficient was twice as 
large (0.250). There is no correlation whatever between the size 
of the subpubic angle and the area of the pelvic inlet. Nichol- 
son found a similar lack of relation between these two variables 
in his Gloucestershire series. Between the subpubic angle and 
sacro-sciatic notch index the correlation coefficient is —0.142. 
As the larger the sacro-sciatic index the narrower the notch, this 
correlation indicates there is a slight but significant tendency 
for a larger subpubic angle to be associated with a wider sacro- 
sciatic notch. While it must be admitted that the index used for 
measuring the size of the sacro-sciatic notch on the lateral radio- 
graph may be a rather rough estimate of its actual size in the 
living subject, the notch and the subpubic angle are two of the 
most distinctive characters of the female pelvis and they seem 
to show a surprisingly small degree of co-variation. The sub- 
pubic angle does not show any relation with the sacral index 
(100 x breadth /length) nor with the proportion of the true con- 
jugate that lies behind its intersection with the widest transverse 
diameter at the pelvic brim. 

There is a very slight but significant tendency for a larger 
sacro-sciatic notch to be associated with a greater curvature of 
the sacrum but there is no appreciable association between the 
size of the notch and the amount of pelvic funnelling, or the 
- inclination of the sacrum to the pelvic brim or the proportion 
of the true conjugate diameter that lies behind the widest dia- 
meter of the pelvic brim. 

Between the ratio of the breadth to the length of the sacrum 
or the sacral index (100 XY/BC) and the sacral curvature (100 
EF /BC) there is a correlation coefficient of about 0.5. As the 
two indices have the same denominator this coefficient may be 
to some extent spurious and not wholly organic. The real 
relation was tested and confirmed by using another criterion 
of sacral curvature. This was the difference shown on the lateral 
radiograph in the angles at the sacral promontory between the 
true conjugate and the chords from the promontory to the 
deepest point of curvature of the sacrum and to the tip of the 
sacrum respectively. On correlating the differences in these 
angles in the same series of 489 women with the sacral index 
(100 XY/BC) the coefficient found was 0.465, much the same 
as before. There is thus quite a definite tendency in the series 
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for a relatively wide sacrum to be associated with a higher 
degree of curvature. 

The sacral curvature shows a very slight but significant ten- 
dency to increase as the inclination of the bone to the brim lessens 
but there is no appreciable relation in the series between the curva- 
ture and the amount of funnelling shown by the pelvis. 

The amount of funnelling of the pelvis does not show any 
relation to the sacral index or to the inclination of the sacrum 
as a whole or of its upper part to the pelvic brim. It does show, 
however, an appreciable degree of association with the size of 
the subpubic angle. The coefficient is negative, —0.424, so that 
as the degree of funnelling increases in our series there is, as 
might be expected, a distinct tendency for the pubic arch to 
widen. The possibility that this correlation may be in part 
spurious does not completely negative the existence of this rela- 
tion. Caldwell and Moloy,’® from a study of individual speci- 
mens, suggest that the width of the pubic arch may be indepen- 
dent of the intertuberal breadth. 

Caldwell and Moloy* state that the posterior sagittal segment 
retains its proportionate size from the inlet to the outlet of the 
female pelvis, though they do not appear to insist upon this 
relation later.*° Ina series of 440 of our pelves the ratio of the 
posterior sagittal segment at the brim to the true conjugate was 
correlated with the corresponding ratio at the outlet, i.e. the 
segment of the pubo-sacral diameter between the ischial spines 
and the tip of the sacrum to the pubo-sacral diameter and the 
coefficient found was 0.074+0.047. There thus appears to be 
no relation whatever between the posterior sagittal segmental 
ratios at the inlet and outlet. The ratio at the outlet shows, as 
might be expected, however, a relatively high correlation with 
the inclination of the sacrum to the pelvic brim. The coefficient 
is nearly 0.5 (0.480+0.037) so that the relative size of the 
posterior sagittal segment at the outlet seems to be closely 
dependent on the slope of the sacrum. 


RELATION OF PELVIC CHARACTERS, INCLUDING SHAPE OF INLET, 
TO OTHER PHYSICAL CHARACTERS EXPRESSIVE OF 
Bopy-BuILpD. 


Among obstetricians there exists a common belief that the 
_ shape of the pelvis has some relation to the type of body-build. 
Tall, slender women are said to show a tendency to have a 
nearly circular or long-oval pelvis, i.e. relatively elongated 
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antero-posteriorly, whereas in short, stoutly built women the 
tendency is for the transversely oval pelvis to be more pre- 
valent. Thoms” and his associates’ have investigated this pro- 
blem by taking a number of physical measurements in a series 
of 132 of the women from an obstetric clinic and 104 student 
nurses and comparing the average dimensions of these char- 
acters in groups of women of different pelvic type. The 
measurements recorded included, among others, the standing 
height, the sitting height, the biacromial width, the bicristal 
width, the bicristal/biacromial index, the true conjugate dia- 
meter and the maximal transverse diameter of the pelvic inlet 
(both from X-ray films) and the external conjugate diameter. 
In the female the bicristal / biacromial index is definitely greater 
than in the male. It has been assumed, therefore, that a decrease 
in this ratio in women is indicative of a tendency to a male type 
of build with relatively broad shoulders as compared with hips. 
Caldwell and Moloy’ illustrate women of such a bodily habitus 
as possessing the android type of pelvis. Thoms found that 
the clinic women and the student nurses who had long oval 
(dolichopellic) and round (mesatipellic) pelves were on the 
average the tallest women of his series, those with a relatively 
wider pelvic inlet, the brachypellic type, were the shortest. In 
both groups, clinic women and nurses, the excess of the bia- 
cromial over the bicristal diameter was largest among women 
with long oval pelves, somewhat smaller among those with 
round pelves, and smallest among those with transversely 
elongated pelves. He studied photographs of a series of small 
groups of three or four women in whom the dimensions of the 
pelvic inlet were found to be identical, together with tracings of 
the pelvic inlet made from X-ray films (both reduced to scale) 
and the principal anthropometric measurements and he came 
to the conclusion that women in whom the size and shape of 
the pelvic inlet were identical could resemble one another very 
closely, very slightly, or not at all in general appearance and in 
their other bodily dimensions and, conversely, that women 
who were much alike in their size and proportions could have 
pelves which were very different in type from one another. 
The variation in the physical measurements in the different 
pelvic types was so great that he was unable to find any 
measurement or index, or any combination of measurements or 
of indices, from which the pelvic type might safely be predicted 
in individual cases. Though the occurrence of a few examples 
of women of strongly contrasted body type but with pelves of 
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identical size and shape as illustrated by Thoms does not pre- 
clude the possibility of the existence of a definite tendency to an 
association between type of pelvis and certain bodily dimen- 
sions or proportions in his whole series of women it is apparent 
that any association that exists is not sufficiently strong to be 
used as an instrument of prediction. It seemed to be of interest 
to determine whether any relation existed in our series of women 
between some of the principal pelvic characters and other physi- 
cal characters expressive of body build. The physical characters 
selected for investigation were the full stature and the bia- 
cromial/bicristal index. The average values of these and cer- 
tain pelvic characters in the London women are shown in 
comparison with the corresponding characters in Thoms’s two 
series of women in Table VI. In the series of 490 London 


TaBLe VI 


Comparison of the average dimensions of certain pelvic and other 
physical characters in the London and Thoms’s series of women. 


Thoms’s series. 


London Clinic Student 
women women nurses 
(132) (104) 
Stature, cm. ... we 158.4 + 0.25 157-7 165.2 
Biacromial diameter, cm. ... 35-3 + 0.10 34.4 35.6 
Bicristal diameter, cm. Bf 28.0 + 0.07 27.6 28.7 
Biacromial/bicristal ratio, per 
cent. 126.2 + 0.37 124:7° 124.1* 
External conjugate diameter 
cm. 21.I + 0.05 19.1 19.6 
True conjugate diameter, mm. 118.3 + 0.44 114.4 121.5 
Maximal transverse diameter 
at 130.6 + 0.31 125.4 121.9 
Pelvic brim index— 
Obstetrical 90.8 + 0.36 
Anatomical... =. 93-9 + 0.37 99-74 


* Reciprocals of bicristal/biacromial ratios tabulated by Thoms. 
t Calculated from average diameters at inlet. 


women for whom the stature was available it ranged in value 
from 55 inches (140 cm.) to 68 inches (173 cm.) with an average 
of 62.4+0.10 inches (158.4 cm.) and a standard deviation of 2.2 
inches (5.6 cm.) The heights were taken without shoes to the 
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nearest quarter-inch. Between the stature and the true conjugate 
diameter at the brim in 490 women there is a moderate degree 
of correlation, the coefficient is 0.54 (see Table VII). This corre- 


TaBLeE VII 


Showing the relation between (1) the stature and (2) the intercristal- 
biacromial index and certain female pelvic characters. 


Variables. Y 

Stature and true conjugate diameter at brim ... (490) 0.543 + 0.032 
Stature and maximum transverse diameter at 

brim : (490) 0.424 + 0.037 
Stature and maximum diameter 

(from X-ray) . ne (438) 0.486 + 0.0.35 

Stature and pelvic bike len... ase (489) 0.232 + 0.043 
Biacromial diameter and in 

living subject ae (430) 0.385 + 0.041 
Intercristal-biacromial index pelvic 

index ee (450) 0.256 + 0.044 
Intercristal-biacromial index area ‘pelvic 

inlet (348) 0.034 + 0.054 
Inteveristal-biacromial index on area of pelvic 

(347) 0.03I + 0.054 
Intercristal-biacromial 

of pelvic brim to horizontal... ... (447) 0.030 + 0.047 
Intercristal-biacromial index and tilt of eneer 

part of sacrum to brim ..._... (446) 0.089 + 0.047 
Intercristal-biacromial index and 

(700 AY /BC). .... (448) —0.075 + 0.047 
Intercristal-biacromial index 

(375) —0.107 + 0.051 
Intercristal-biacromial index and _ 

index, 100 (HJ—EF)/QR (450) —0.225 + 0.045 
Intercristal-biacromial index and _ilio-innomin- 

ate ratio (100 MO/MX) ... ... (444) —0.013 + 0.047 
Intercristal-biacromial index and post- 

segment/true conjugate ratio ... ... 0... (405) 0.017 + 0.060 


lation coefficient is slightly but significantly greater than that 

between stature and the maximal transverse diameter at the 

brim, namely 0.42. Stature is thus more highly correlated with 
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the sagittal than with the coronal measurement of the pelvis. In 
this connexion it is of interest to recollect that stature is also 
known to be more highly correlated with the sagittal measure- 
ment (length) of the head than with the coronal measurement 
(breadth). As stature is related to both diameters at the brim of 
the pelvis the relation between these diameters, assuming stature 
to remain constant, can be estimated by partial correlation. 
The correlation between the two diameters in 492 women is 
0.172, i.e. of a small order though significant statistically. When 
stature is made constant the correlation between them is reduced 
to —0.076+0.045, which is negligible. 

Between the stature and the pelvic brim index the correla- 
tion coefficient is 0.232. There is thus a slight but. significant 
tendency in our series of women for those of shorter stature 
to have a relatively broader pelvic inlet, i.e. a flatter pelvis. 

There is no correlation whatever between the inclination of 
the pelvic brim to the horizontal plane and the stature. 

Between the biacromial and intercristal diameters as meas- 
ured by callipers in the women the correlation is 0.385, repre- 
senting a moderate degree of association (Table VII). If increase 
in the intercristal-biacromial index (100 x biacromial diameter / 
intercristal diameter) can be accepted as any criterion of a ten- 
dency towards the male type of build there is no association 
whatever between such a tendency and any of the following 
pelvic characters: area of inlet, area of outlet, inclination of the 
brim to the horizontal plane, inclination of the upper part of the 
sacrum to the brim, sacral index, size of sacro-sciatic notch. 
There is a slight positive correlation between the intercristal- 
biacromial index and the pelvic brim index, the coefficient is 
0.256. As the shoulders become relatively wider in relation 
to the hips the pelvic brim tends to become relatively longer 
in the antero-posterior direction, i.e. tends to the anthropoid 
type. Between the intercristal-biacromial index and the index 
of funnelling the correlation coefficient is —0.225. This co- 
efficient would suggest that as the body build tends to the male 
type, there is a slight but significant tendency for the amount 
of pelvic funnelling to diminish, a relation which is at complete 
variance with what might be expected. It is possible that great 
emphasis should not be laid on either of these two coefficients 
as indicating true organic correlation as the maximal trans- 
verse diameter which enters into one of the correlated indices 
forms part of the intercristal diameter which enters into the 
other. The correlation shown may be in part spurious. 
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ESTIMATION OF DIAMETERS AT BRIM FROM EXTERNAL 
PELVIC MEASUREMENTS. 


The external conjugate and intercristal diameters measured 
by callipers on the living subject have been commonly used as 
aids to the estimation of the true conjugate and maximal trans- 
verse diameters at the brim respectively. The diagonal con- 
jugate as measured by digital examination has also been used 
to estimate the true conjugate at the brim. As the correlation 
coefficients between these pairs of characters have been calcu- 
lated, and as the relation between them appears to be approxi- 
mately linear, simple linear equations expressing the diameters 
at the brim in terms of the other diameters were calculated. 

Between the true conjugate at the brim, measured from the 
lateral film and corrected for distortion, and the external con- 
jugate measured by external pelvimetry, the correlation coefficient 
in 49I women is 0.426. The linear equation expressing the true 
conjugate in terms of the external conjugate is: 


Y=0.36X + 47.47 
where Y=true conjugate in mm. 
and X=external conjugate in mm. 


This equation gives the average value of the true conjugate, Y, 
for any value of the external conjugate, X. The standard error 
of prediction in using this equation is 9.0 mm. so that it cannot 
be considered of much value as an instrument for the prediction 
of the diameter at the inlet when given the external measure- 
ment. 

If the external conjugate diameter could be estimated by 
callipers with the accuracy that it can be measured from the 
lateral X-ray film, the correlation between it and the true conju- 
gate would be appreciably higher (0.795) but the standard 
error of prediction in using the appropriate equation to give the 
average true conjugate diameter for a particular external dia- 
meter would still be at least 6.0 mm. 

The correlation between the maximal transverse diameter 
at the brim and the intercristal diameter measured on the living 
subject is 0.558. The linear equation expressing the transverse 
diameter at the brim in terms of the intercristal diameter is: 


Y=0.27X +56.84 
where Y=transverse diameter at brim in mm. 
and X=intercristal diameter in mm. 


The standard error of prediction in using the equation is 6.0 mm. 
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It is interesting to note that the correlation coefficient be- 
tween the external conjugate and the antero-posterior diameter 
of the inlet in Thoms’s® series of American women was 0.41, the 
same as that in our series (0.43). Between the bicristal diameter 
and the maximal transverse diameter of the pelvic inlet the 
correlation in the Americans was of the same order (0.40) as 
that in the sagittal diameters, but in our series it showed a 
tendency to be higher (0.56). 

Between the diagonal conjugate diameter as measured on the 
lateral X-ray and the true conjugate similarly estimated the 
correlation coefficient is, as might be expected, very high, viz. 
0.896. The linear equation expressing the true conjugate in 
terms of the diagonal conjugate is: 


Y=0.83X +9.83 
where Y=true conjugate in mm. 
and X=diagonal conjugate in mm. 


The standard error of prediction in using this equation is 4.4 mm. 
If the diagonal conjugate could be measured by digital 
examination with a reasonable approach to the accuracy with 
which it can be measured on the X-ray film then it would be 
possible to predict for any size of diagonal conjugate the aver- 
age value of the corresponding true conjugate with a consider- 
able degree of exactitude. But it has been shown by Howkins” 
that it is difficult to estimate the diagonal conjugate clinically, 
especially in primigravidae, without the administration of an 
anaesthetic as the rigid perineum offers some resistance to the 
attempt if the promontory is more than 4% inches from the lower 
border of the symphysis pubis. This precludes an estimate of 
the true conjugate by digital examination in most pelves except 
those in which there is definite contraction, but if the diagonal 
conjugate exceeds a certain minimal length, then its exact 
estimation is of little value, as any difficulty will then be due 
to the excessive size of the foetal head which can be used as a 
pelvimeter to determine the presence of disproportion. 


THE ANDROID PELVIS AND EXTERNAL BODILY SIGNS 
OF VIRILISM. 


If the android pelvis is due to some inhibition of the morpho- 
logical expression of the female hormones then it would be 
reasonable to expect to find associated with this type of pelvis 
other signs of lesser or greater degrees of virilism such as a male 
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type of distribution of the body hair, possibly accompanied by 
hirsuties or a male type of body build. In our series of fully 
500 women the distribution of the pubic hair had been noted 
and a three-fold classification into (1) gynaecoid, (2) android, 
and (3) android+ had been made according as to whether its 
upper limit was (1) horizontal, (2) showed a tendency to spread 
toward the umbilicus, or (3) extended up to the umbilicus and 
was associated with hirsuties. For these groups of women the 
mean values and variabilities of some physical characters ex- 
pressive of type of body build and of certain pelvic characters 
which might be expected to give some indication of the presence 
of an android tendency were calculated (Ince and Young’) and 
are shown in Table VIII. 


VIII 


Showing the comparison of the mean values of certain physical and pelvic 
characters in groups of women classified according to the type of 
distribution of the pubic hair. 


CHARACTERS GYNAECOID ANDROID ANDROID + 
Biacromial] / 
intercristal index ... 126.1+0.41 (355) 126.6+0.92 (81) 124.2+2.94 (11) 
Pelvic brim index ... 90.4+0.45 (378) 92.7+0.78 (82) 90.5+2.70 (11) 


Sacro-sciaticnotchindex 52.1+0.41 (329) 53.0+0.95(79) 57-3+ 3-28 (10) 
Tlio-innominate index 65.6+0.23 (374)  67.14+0.44(78)  65.8+1.22 (10) 
Post. sagittal segment / 

true conjugate index 48.0+0.36 (341) 49.5+0.70(83)  46.5+2.04 (8) 
Size of subpubic angle 93.3+0.39 (364) 94.04+0.76 (88) 93.142.24 (9) 
Curvature of sacrum... 18.4+0.32 (378) 18.4+0.69(79)  15.3+1.45 (10) 
Area of pelvic outlet ... 93.6+0.62 (286) 92.9+1.03(75) 91.14+2.27 (8) 
Index of pelvic 

funnelling 40.32 (378)  20.640.68 (82)  21.6+41.26 (11) 


As the number of women who were allocated to the 
android+ category was very small, the observations for the 
several characters in this class usually varied from 8 to 11 in 
number; the majority of the mean values have such relatively 
large standard errors that statistical significance cannot be at- 
tached to the differences between these and the corresponding 
mean values by a gynaecoid group, though some of these may 
possibly be considered suggestive of the presence of certain 
tendencies. It may be noted, for example, that the average 
sacro-sciatic notch, the proportionate size of the posterior sagittal 
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segment of the true conjugate and the area of the pelvic outlet, 
smallness in size of all three of which may be considered indica- 
tive of an android tendency in the pelvis, are slightly smaller 
in the android+ than in the gynaecoid group of women, though, 
as already mentioned, in samples of the size available no impor- 
tance can be attached to the differences. The size of the sub- 
pubic angle, the ilio-innominate index, and the index of pelvic 
funnelling on the other hand, are on the average identical in the 
two groups of women. The differences between the average 
values of the corresponding characters in the gynaecoid and 
android groups of women are only of such an order as might 
arise readily by chance. Our data thus do not provide any 
conclusive evidence that a male distribution of the pubic hair 
is associated with any particular characters of the female pelvis. 

We have mentioned that we could recognize in our series 
of antero-posterior radiographic views of the pelvis a number 
in which the outline at the inlet seemed to conform more 
or less to that usually found in the male and so described 
android. The criteria used were a relatively sharp angulation of 
the ilio-sacral on the ischio-pubic segment of the margin of the 
inlet, associated with a backward location of the greatest trans- 
verse diameter, a relatively straight sacral base, and a some- 
what triangular shape of inlet. Of the total series of fully 500 
pelves 40, or 8 per cent, seemed to us to have a definite android 
appearance. In a further 30, or 6 per cent, the android ten- 
dency was less clearly, and rather doubtfully, indicated. Thus 
in our view the total incidence of the android type in the series 
would not be higher than 14 per cent. Our figures are not com- 
parable with those of Caldwell and Moloy, as the criteria used 
are not identical and personal opinion so largely controls the 
classification into categories. We have, however, little con- 
fidence in the results of an arbitrary selection based on subjec- 
tive impressions, and we venture to suggest that to describe the 
proportion of pelves with typical female characters or gynae- 
coid as only about 41 per cent of an unselected female series, 
as Caldwell and Moloy’ do, is to show some lack of appreciation 
of the normal form of the pelvis in women and the extent to 
which the dimensions of corresponding characters in male and 
female usually overlap. The average values of certain pelvic 
characters were computed for the 40 pelves which were considered 
most typically android in our series and compared with the 
corresponding mean values for the whole series. 

In the android group the sacro-sciatic notch was rather 
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smaller than in the whole series, but the pelvic brim index, the 
subpubic angle, the amount of pelvic funnelling, the area of the 
outlet, the posterior sagittal segment/true conjugate ratio and 
the ilio-innominate ratio did not differ appreciably from the 
general averages for these characters. Only 6 of the 4o had an 
android distribution of the pubic hair. 


To give us reliable information as to the characters in which 
the pelvis in the male differed from the female pelvis in the 
two radiographic views, the antero-posterior and the lateral, 
which we have used in this investigation, simliar radiographs 
were taken of the pelves in 50 young male adults, the majority 
of whom were between 20 and 30 years of age. From these films 
the averages and variabilities of the characters which we have 
already considered in the female were calculated. Comparison of 
the corresponding characters in the two sexes leads to the follow- 
ing inferences. In the male, both the true conjugate and the 
greatest transverse diameter at the brim are smaller than in the 
female. As the transverse diameter is reduced more than the 
sagittal the pelvic brim index in the male is on the average 
nearly five units higher than in the female, that is, the outline 
of the inlet is more nearly circular, although the typical female 
inlet is often described as round. This, as has been mentioned 
is a feature common to other racial types (Deniker™). Asso- 
ciated with the smaller diameters in the male is a definitely 
smaller inlet area. In the male series, however, specimens 
occurred with a distinctly gynaecoid form of inlet. Rather 
unexpectedly the posterior sagittal segment ratio at the inlet 
is on the average only slightly less in the male than in the 
female; the difference is statistically significant but the ratio 
does not appear to have the importance in differentiating an- 
droid and gynaecoid types of inlet that might be supposed and 
that Caldwell and Moloy’ suggest. The ilio-innominate ratio 
does not differ in the two sexes. In the male pelvis the sacro- 
sciatic notch and the subpubic angle are definitely less and the 
amount of funnelling, or convergence of the side walls, is greater 
than in the female. The inclination of the sacrum to the pelvic 
brim (as measured by the angle ABC) cannot be described as 
definitely forward in our series in the male compared with the 
female (Caldwell and Moloy) as the average is only 2° less in 
the male, even though this difference is statistically significant. 
As measured by the angle which the anterior surface of the 
upper three pieces of the sacrum makes with the brim, 2 ABF, 
the sacral inclination in the male and female pelves does not 
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differ. Contrary to the generally accepted view, the curvature 
of the sacrum in the male is definitely greater than in the 
female. At the pelvic outlet both the transverse diameters, the 
interspinous breadth and the intertuberal breadth, are definitely 
smaller on the average, by about 16 mm., in the male than 
in the female, and consequently the area of the pelvic outlet 
is also consideraly less in the former sex. The results of this 
comparison show that the characters which would indicate an 
android tendency in the female pelvis are a relatively narrow 
brim and a higher brim index, a narrow sacro-sciatic notch, a 
highly curved sacrum, a small subpubic angle, a greater degree 
of convergence of the side walls or funnelling leading to a nar- 
rower outlet. The posterior sagittal segment/true conjugate 
ratio though slightly smaller in the male than in the female 
pelvis is less important as a diagnostic criterion of male ten- 
dencies. 


TYPES OF LABOUR AND PRESENTATION IN RELATION TO 
PELVIC CHARACTERS. 


Having examined and discussed the principal characters of 
the female pelvis and their interrelation in our series, we now 
proceed to determine what evidence there is, if any, that varia- 
tions in these pelvic characters influence the course of labour or 
the type of presentation. Labour is such a different problem in 
primigravidae and multiparae that it is essential to consider 
these groups separately. Of the 509 women who comprised this 
series, there are records of the pregnancy under review in all 
but 9, who cancelled their booking and were delivered else- 
where. So far as the present pregnancy is concerned there 
were 328 primigravidae and 181 multiparae. In addition there 
are records of the first pregnancy available in 73 multiparae and 
of subsequent pregnancies in a further g women. The greatest 
number of deliveries in any one woman for which full details 
are available was 5. The incidence of malpresentations and the 
amount of interference needed is given in Table IX. 

Considering first the primigravidae, if the patients who can- 
celled their booking or were delivered of twins or whose preg- 
nancies ended before the thirty-sixth week are excluded, then 
occipito-anterior positions of the vertex were found in 93.7 per 
cent, persistent occipito-posterior positions in 3.7 ‘per cent, 
breech presentation in 2.4 per cent, and face presentation in 0.2 
per cent of the women. In the multiparae the corresponding 

167 


JOURNAL OF OBSTETRICS AND GYNAECOLOGY 


TaBLeE IX. 
Primi- Multi- 
Method of delivery. Presentation. gtavidae. parae. 
Spontaneous ... Occipito-anterior ..... 326 181 
Persistent 2 4 
Persistent 12 fe) 
Caesarean section Occipito-anterior 4 I 
Breech I o 
Premature labour 8 5 
Abortion 5 I 
No record, booking canned 5 4 


proportions were 98 per cent occipito-anterior positions, and 
2 per cent persistent occipito-posterior positions of the vertex. 
No case of breech presentation occurred in multiparae. No 
further separation of cases into the right or left position of the 
occipito-anterior or into occipito-posterior positions which did 
not persist up to delivery has been attempted, as these divisions 
are not capable of accurate determination in all cases and can, 
therefore, only be made after radiological examination at the 
commencement of labour. Further, from an examination of 
radiographs of the foetal head at the brim of the pelvis in late 
pregnancy, we are in complete agreement with Nicholson that 
the foetal head usually enters the brim of the pelvis in the 
transverse diameter. The rotation of the head takes place in 
the cavity of the pelvis, and as the head has been in the cavity 
of the pelvis in most cases for some weeks before the onset of 
labour this rotation has usually started before the beginning of 
labour pains. 

The amount of interference in this series is not great; there 
were 38 deliveries by the forceps and 5 Caesarean sections 
among the primiparae, and 2 deliveries by the forceps and 
1 Caesarean section among the multiparae. This scarcity of 
observations has the disadvantage that the distribution of these 
cases according to any particular pelvic character would re- 
quire to show a considerable difference from the distribution of 
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the series of primigravidae delivered spontaneously in relation 
to the same character before it would satisfy a test of statistical 
significance. The numerical distributions of the 38 primiparae 
who required assistance by the forceps were compared, in rela- 
tion to a selected series of pelvic characters with the correspond- 
ing distributions in the series of 290 spontaneously delivered 
by the x’ test. On account of the paucity of assisted cases it 
was not possible to grade these in relation to the respective 
characters in more than three categories. The points of division 
in the ranges were not at equal intervals but were made quite 
arbitrarily so that at least five observations would fall into the 
extreme categories. The results of the comparison of the distri- 
butions in regard to a selected series of 12 pelvic characters are 
given in Table X. The values of x’ and P show that in 2 only 


TABLE X. 


Showing the results of the comparison by the +? test of the distributions of the 
primiparae delivered spontaneously and those requiring delivery by 
the forceps in relation to a selection of pelvic characters. 


Pelvic characters. n 
Size of subpubic angle 2 <0.01 
[approx. 

Sacro-sciatic notch index... 2.57 2 0.10 
Index of pelvic funnelling ..._... RSs 2.65 2 0.10 
Inclination of pelvic brim to hestonatel es 0.38 2 0.80 
Pelvic brim index ... 0.43 2 0.80 
Length of true conjugate 0.49 2 0.80 
Area of pelvic.inlet 2.52 2 0.30 
Area of pelvic outlet ...... 7.50 2 0.02 
Inclination of sacrum to pelvic helen 0.27 2 0.90 
Curvature of sacrum ... 0.99 2 0.60 
Post-sagittal segment /true inlet 0.47 2 0.80 
Post-sagittal diameter at 


(Where P is given in heavy type the distributions are significantly 
different.) 


of the 12 characters does the frequency distribution of the primi- 
parae who required assistance by the forceps differ signifi- 
cantly from the distribution of those who delivered themselves 
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spontaneously. These two characters are the size of the sub- 
pubic angle and the area of the pelvic outlet. The comparison 
of the distribution of cases in regard to these characters in the 
spontaneous and assisted groups is shown in Table XI. From 
the table it may be readily seen that whereas only 16 per cent 
of the spontaneous labour cases had a subpubic angle less than 
88°, the proportion of the total patients requiring delivery by 
the forceps having an angle of similar range was 38 per cent. 


TaBLe XI. 
Size of subpubic angle. 


-88° 88°-100° TOTAL 

Spontaneous cases... ... 44 (15.7*) 177 (63.0) 60 (21.4) 281 

Forceps cases Kia _ bt 13 (38.2) 14 (41.2) 7 (20.6) 34 
10.80 n=2 P=<0.01 


Area of pelvic outlet. 


-85sq.cm. 85-95sq.cm. 95+8q.cm. TOTAL 


Spontaneous cases... ... 40 (18.3) 94 (42.9) 85 (38.8) 219 
Forceps cases sas) Atay II (39.3) II (39.3) 6 (21.4) 28 


y°=7-50 n=2 P=<0.02 approx. 


* The figures in brackets ave percentages. 


In regard to the area of the pelvic outlet 39 per cent of the 
patients requiring assistance by the forceps had an outlet area 
of less than 85 sq. cm. as against 18 per cent of the patients 
delivered spontaneously. In pelves with areas exceeding 95 
sq. cm. these proportions were reversed, 39 per cent of the 
spontaneous cases in primiparae falling into this category as 
against 21 per cent of the patients requiring assistance by the 
forceps. There is thus a definite association in our series of 
primigravidae between difficulty in labour and reduction in size 
of the outlet of the pelvis and of the subpubic angle. 

In 250 primiparae of Nicholson’s series almost half, 46 
per cent, required assistance, a term which he states may be 
“‘defined roughly as any interference with normal delivery 
necessitating a general anaesthetic’’. It is interesting to note 
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that on comparing the distribution of assisted and unassisted 
cases in relation to each of the four pelvic characters, the pelvic 
index, the approximate area of the brim, the approximate area 
of the outlet, and the subpubic angle, he found, as we have 
done, that while neither variation in the shape nor the area of 
the inlet was associated with difficulty in labour there was a 
definite association between dystocia and relative contraction of 
the pelvic outlet as well as narrowing of the subpubic angle. 
Our results from the investigation of a larger series of char- 
acters than were available to him fully corroborate his conclu- 
sion that the great majority of the minor difficulties of labour, 
so far as they are due to a contraction of the pelvis are due to 
a contraction at the outlet but are quite unassociated with any 
contractoin or any alteration in the shape of the brim. 

A brief reference may be made to another pelvic character, 
the index of funnelling, which was calculated in our series of 
primigravidae. A relatively larger proportion of the patients 
delivered spontaneously (40 per cent) than of the patients re- 
quiring delivery by the forceps (26 per cent) were found in 
pelves where the amount of funnelling was relatively slight 
(under 19 per cent), but the difference was not sufficient to be 
considered significant. (P=0.10). 

The group of patients requiring delivery by the forceps and 
those in whom labour was spontaneous were also distributed 
according to the size of the head of the child (biparietal dia- 
meter or the corresponding area) and the distributions com- 
pared. Though the number of patients requiring delivery by 
the forceps was small, these distributions were significantly 
different (the value of y’ was 6.33 which for »=2 gives P= 
<o.05) whereas with a relatively small head the proportion of 
the women delivered spontaneously was twice as high as that 
of the women requiring delivery by the forceps (35:17); with 
a large head the proportion was only half (22:44). The dis- 
tributions are shown in Table XII (a). 

As the type of presentation and nature of labour in the 
mothers and the cephalic measurements of the children were 
available for a much longer consecutive series of women (Ince’®) of 
which the 500 under review formed a part, the distribution 
according to the biparietal diameter of the child of the primi- 
gravid patients in this larger series who were delivered spon- 
taneously was compared with the corresponding distribution 
of the group of patients who received assistance by the forceps. 
The comparison is shown in Table XII (bd), and it may be 
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readily seen that the results from the longer series amply con- 
firm the conclusion that the size of the child’s head is a factor 
of importance in determining whether assistance in delivery will 
be necessary or not. 


TABLE XII. 
(2) 
Biparietal diameter of child. 
Groups. 3.65” 3.65”-3.80” 3.80"+ TorTaL 
Spontaneous cases... .... OI (34.4*) 121 (42.5) 63 (22.1) 285 
Forceps cases tse. see 4 (17-4) 9 (39.1) Io (43.5) 23 


= 6.33 n=2 P=<0.05 


(0) 


Biparietal diameter of child. 
Groups. -3.60” 3.60”-3.80” 3.80"+ ToTaL 
Spontaneous cases... .... 149 (27.0) 338 (61.2) 65 (11.8) 552 
Forceps cases Sibe > teas 9 (13.2) 44 (64.7) 15 (22.1) 68 


x’ =9-60 n=2 P=<0.01 


* The figures in brackets are percentages. 


As the primigravid and multiparous groups separately had 
been distributed according to duration of labour (the sum of 
the three stages) in relation to several of the pelvic characters 
it seemed to be of interest to determine whether any association 
existed between this duration and any of these characters in the 
primigravidae delivered spontaneously. It seems reasonable to 
assume that other methods of procedure than those adopted 
in our hospital might have been employed in some of these 
women in whom labour was relatively long or tedious. A few 
primiparae in our series who delivered themselves spontane- 
ously were recorded as having been in labour for over 60 hours, 
but it was decided to exclude these exceptional cases at the end 
of the series and to take the time of observation as up to but 
not exceeding 60 hours. The pelvic characters with which the 
duration of labour was correlated and the correlation coefficients 
that were found are shown in Table XIII. There is no corre- 
lation whatever between the duration of labour and any of the 
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TABLE XIII. 


Showing the correlation between the duration of labour in primiparae 
delivered spontaneously and the size of certain pelvic characters. 


Variables. 

Duration of labour and area of outlet ee cane (212) —0.119 + 0.068 
Duration of labour and amount of funnelling ... (280) 0.185 + 0.058 
Duration of labour and post-sagittal segment at 

inlet/true conjugate at inlet ...... (254) 0.118 + 0.062 
Duration of labour and post-sagittal segemnt 

outlet /pubo-sacral diameter at outlet ai (253) —0.076 + 0.062 
Duration of labour and inclination of pelvic brim (271) 0.099 + 0.060 
Duration of labour and size of subpubic angle ... (269) —0.014 + 0.061 
Duration of labour and length of true ci ol a 

diameter as eis (280) 0.036 + 0.060 
Duration of labour and pelvic .. (280) —0.001 + 0.060 


four characters, shape of the pelvic inlet, length of the true 
conjugate, size of the subpubic angle, inclination of the pelvic 
brim to the horizontal. There is a significant positive correla- 
tion between the duration of labour and the amount of pelvic 
funnelling, which suggests that labour tends to be longer with 
increase of funnelling, but the coefficient, though significant 
statistically, is only 0.19, so that the association which exists 
cannot be considered of much practical importance. Between 
the duration of labour and the area of the pelvic outlet there 
is a very small negative correlation of —0.12; as the coefficient 
is not quite twice its standard error emphasis cannot be laid on 
it, but it does suggest the existence of a very slight tendency 
for duration of labour to increase with contraction of the pelvic 
outlet. There was no relation between the duration of labour 
and the size of the biparietal diameter of the child’s head. In 
220 cases the correlation coefficient was 0.076 +0.067. 

Though the duration of spontaneous labour in primiparae up 
to 60 hours showed little or no relation to the magnitude of any 
of the pelvic characters brought under review by the method 
of correlation, there seemed to be a possibility that differences 
might be shown in the average values of some of these char- 
acters in the primiparae with labour of short duration, say under 
12 hours, and those in whom labeur was prolonged, mainly 
through uterine inertia, say over 48 hours. The averages are 
compared in Table XIV, and it will be seen that in those in 
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TABLE XIV. 


Showing the differences in average values of certain pelvic characters in the 
groups of primiparae delivered spontaneously with durations of labour 
under 12 and over 48 hours. 


Pelvic characters. Duration of spontaneous labour. Differences. 


Under 12 hrs. Over 48 hrs. 


Area of outlet... ... 94.3 (60) 92.3 (16) 2.04+2.5 Sq.cm. 
Amount of funnelling  ... 19.7 (81) 24.0 (24) 4.3+1.6 per cent 
Post-sagittal segment / 
conjugate diameter ... 47.6 (74) 51.6 (23) 4.0+1.7 per cent 
Post-sagittal segment / 
pubo-sacral diameter .. 33.7 (76) 35.2 (23) I.5+1.2 per cent 
Inclination of pelvic brim 56.9°(78) 60.2°(23) 3.3°+1.2 
Size of pubic angle ... .... 94.3°(80) 91.8° (24) 2.5° 
Internal conjugate diameter 122.1 (81) 120.8 (24) 1.3+3.0 mm. 
Pelvic brim index ... ... 94.1 (81) 91.6 (24) 2.5+2.3 per cent 


(Only the differences shown in heavy type are significant statistically.) 


whom labour was prolonged the amount of pelvic funnelling, 
the inclination of the pelvic brim to the horizontal, and the 
proportionate extent of the posterior sagittal segment to the 
conjugate diameter at the brim are all significantly greater than 
in those in whom labour lasted less than 12 hours. The dif- 
ferences in the other characters are not significant. While some 
difference might be expected in the degree of funnelling and in 
pelvic inclination, the delay associated with a relatively large 
posterior sagittal segment of the true conjugate diameter is diffi- 
cult to explain, as such a tendency is believed to be a character- 
istic of the typical female pelvis which should conduce to an 
easy labour. It is interesting to note that the average biparietal 
diameter of the infants of mothers with a relatively rapid course 
of labour was identical with that (3.7 inches) in the infants of 
mothers whose labour was relatively prolonged. 

As there are only 14 out of 380 primiparae and 4 out of 
188 multiparae with persistent occipito-posterior positions who 
were delivered after the thirty-sixth week, the numbers are 
apparently inadequate to investigate fully the relation of this 
condition, if any, ‘to the size and shape of the pelvis. A brief 
scrutiny of the frequency distributions of the persistent occipito- 
posterior cases in relation to certain pelvic characters did seem 
to show, however, that they did not differ in any way from the 
corresponding distributions of the spontaneous labour cases with 
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an occipito-anterior position except possibly in two features, 
viz. the size of the true conjugate diameter and the size of the 
pelvic index. In regard to both of these characters the measure- 
ments of the persistent occipito-posterior cases seemed to be 
concentrated in the upper half of the range. The average 
values of the true conjugate diameter and pelvic index were 
calculated for the persistent occipito-posterior group (primi- 
parae and multiparae together) and compared with the 
corresponding averages in the group of normal presentations 
with spontaneous delivery. In the group with this type of 
malposition the true conjugate diameter was on the average 
I cm. longer and the pelvic index at the brim about 8 units 
higher than in the normal series. These differences are much 
greater than would be likely to arise by chance and seem to 
suggest that there is a tendency for persistent occipito-posterior 
positions to occur more frequently in pelves relatively long in 
the sagittal or antero-posterior direction. That the incidence of 
this type of malposition is influenced by other factors than pelvic 
shape is proved by the fact that the records show three women 
to have had a persistent occipito-posterior position in their first 
labour and an occipito-anterior position in subsequent labours. 

In the whole series of women there were only 9g breech 
presentations, all in primiparae. There has never been any 
suggestion that the occurrence of this type of malpresentation 
is influenced or determined by the shape of the bony pelvis. The 
frequency distributions of the breech cases in relation to a long 
series of pelvic characters do not show, as might be expected, 


any evidence of difference from the corresponding distributions . 


in the series with vertex presentations. 


DISCUSSION. 


In the attempt to determine whether the morphological form 
of the pelvis in our series of 500 women had any influence in 
determining foetal presentation and position and difficulty in 
labour as shown by their subsequent obstetric histories, it was 
necessary as a preliminary to examine in some detail what may 
be described as the principal sex characters of the pelvis with 
special reference to their size, variability, and interrelation. 
These characters include among others the size and shape of 
the pelvic inlet and outlet, the dimensions, proportions, curva- 
ture and inclination of the sacrum, the widths of the subpubic 
angle and of the sacro-sciatic notch and the amount of pelvic 
funnelling, or in other words, the degree of convergence in the 
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pelvic walls from inlet to outlet. With regard to the size of 
the pelvic inlet, the first point of interest is the close degree of 
approximation in both average size and variability of both the 
true conjugate and the greatest transverse diameters, in the 
London and Gloucestershire series of women (Table I). The 
variabilities are almost identical, and though the true con- 
jugate diameter is on the average 2 millimetres (one-twelfth of 
an inch) greater and the greatest transverse diameter on the 
average 2 millimetres less in our series than in Nicholson’s, 
mean differences of this order might easily arise from the 
fact that the Gloucestershire measurements of the pelvic inlet 
were taken by a stereometric method and not like ours from 
lateral and antero-posterior radiographs. As might be expected 
the estimated average areas of the pelvic inlet calculated from 
these two diameters are almost identical in the two series as well 
as their variabilities. Nicholson has noted that the average true 
conjugate diameter in his series is greater than the average 
value given for this diameter in the European female pelvis in 
current anatomical textbooks, and cites the average value in 
Gray’s Anatomy as 110 millimetres. Nicholson’s average is for 
the obstetric true conjugate. As shown by our measurements 
the average anatomical conjugate is greater than the obstetric 
conjugate, and we are in complete agreement with Nicholson 
in the view that the average value given for the true conjugate 
in anatomical textbooks is not representative of the character 
in the modern English woman. 

The same criticism would appear to be applicable to the 
measurements given for the conjugate diameter of the normal 
female pelvis in most of the recent textbooks on obstetrics. 
Many, including those by Eden and Holland, Ten Teachers, 
and Gibberd, give the normal conjugate as 4+ inches (108 milli- 
metres), others, including Queen Charlotte’s and Berkeley and 
Bonney give a value of from 4 inches to 4} inches (102 to 108 
millimetres. While Johnstone of Edinburgh quotes 4 inches 
(102 millimetres) as the normal conjugate, obstetricians in Glas- 
gow (Cameron*’) are more or less in agreement on the larger 
figure, 43 inches (114 millimetres), a value which appears to 
approximate most closely of all those cited to the average dia- 
meter estimated from the lateral radiographs of normal pelves. 
Two American textbooks, viz. Williams’s and Curtis’s, give the 
diameter at rro millimetres (4% inches). If our mean measure- 
ments of 118 millimetres (424 inches) for the obstetric conjugate 
and 122 milimetres (4 5-6th inches) for the anatomical conjugate 
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are accepted as representative there is need for revision of most 
of the estimates of the conjugate diameter now commonly 
accepted as normal. Smellie,” in his Treatise on Midwifery pub- 
lished in 1752, gives the true conjugate diameter as 4} inches, 
and it is not improbable that this value has been copied from 
one textbook to another without any attempt at verification on 
adequate numbers of observations. It is of interest to note that 
the value given by most authors since Smellie for the greatest 
transverse diameter in the normal female pelvis is 5} inches 
(133 millimetres) which is of the same order as the average 
found in our series of women. The average values of these two 
diameters that have been calculated from Thoms’s measure- 
ments derived from radiographs of the pelvic inlet taken by 
his special method in the series of women from his obstetric 
clinic are both smaller by 4 to 5 millimetres than in our London 
series, but are reduced in like proportion as the pelvic index 
is the same in the two groups (Table VI). In his series of 
student nurses of superior physical type and of better economic 
and social status the true conjugate diameter is increased and 
the greatest transverse diameter decreased on the average to 
such a degree that the pelvic inlet is almost circular. Caldwell 
and Moloy take the lengths of the cardinal pelvic diameters as 
obtained by Roentgen pelvimetry, as, for instance, the true 
conjugate diameter, the widest transverse diameter of the inlet, 
the interspinous and the intertuberous diameters, but they have 
not published any average values for these. For the shape 
of the pelvic inlet we must depend mainly on the ratio given 
by the relative proportions of its two main diameters, the true — 
conjugate and the greatest transverse at the brim, or the pelvic - 
index as we have no radiographs of the inlet parallel to the film. 
Though this ratio does show very satisfactorily the presence of a 
tendency to a long, narrow oval, a round or a transverse oval 
shape at the pelvic inlet, it does not differentiate from these the 
wedge-shaped or android type. We believe that while it is 
possible to identify and distinguish from one another in a general 
and quite arbitrary manner by inspection of radiographs of the 
pelvic inlet the long oval (anthropoid), the round (gynaecoid), 
the transversely oval (platypelloid), and the wedge-shaped 
(android) types of pelvic inlet, as described by Caldwell and 
Moloy and stated by Turner’® to have been recognized and 
described by both Weber and von Stein nearly a hundred years 
ago, these four types or parent forms represent only parts of a 
continuous series and pass into one another through intermedi- 
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ate forms by inappreciably small changes or gradations, the 
whole series exhibiting the extensive but normal range of varia- 
tion in the female pelvic inlet. The attempt to divide such a series 
of gradations into Io or 12 classes and 30 or more sub-groups 
merely by subjective impressions as these authors do is not only 
unscientific but results in a classification which is cumbersome 
and of no practical value. In regard to this view it may not be 
out of place to quote here Lord Kelvin’s well-known dictum : 
‘“When you can measure what you are speaking about and 
express it in numbers you know something about it, but when 
you cannot measure it, when you cannot express it in numbers 
your knowledge is of a meagre and unsatisfactory kind.”’ 
The normal shape of the pelvic brim in the female is re- 
garded by obstetricians as an oval with the long axis trans- 
versely as is shown by diameters at the brim of 4} inches (108 
millimetres) for the true conjugate and 54 inches (133.4 milli- 
metres) for the greatest transverse. When these diameters retain 
their relative proportions but are small a generally contracted 
pelvis is recognized, but when the true conjugate diameter is 
more contracted than the transverse diameter a flat pelvis is 
described. Little attention has been directed to the pelvis 
relatively elongated in the antero-posterior direction, although 
this is the anthropoid form of pelvis whic is one of Caldwell 
and Moloy’s parent types. In the present series the average brim 
index, using the obstetric true conjugate, has been found to be 
90.8 which gives a pelvis with some degree of flattening antero- 
posteriorly but much more nearly circular than the pelvis des- 
cribed in textbooks of midwifery which has a brim index of 81 
per cent. In Nicholson’s series of 350 women from rural Glou- 
cestershire the average pelvic index was 88.3, 2.5 units less 
than that (90.8) found in our series of women from London. 
The latter was practically identical with the average index (91.2) 
found by Thoms in the series of American women from his 
obstetric clinic though considerably less than that found by this 
observer for his student nurses (99.7). There is thus clear evi- 
dence in Nicholson’s and our data that the average pelvic index 
cited in recent midwifery textbooks for the modern English 
woman is lower by several units than it should be. Our results 
and those of Thoms for the women from his obstetric clinic 
derived from reasonably adequate numbers of observations 
suggest that in fairly homogeneous groups of white women the 
average pelvic index may even be over go per cent or as much 
as 10 per cent higher than the value now commonly accepted 
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by obstetricians. We have no observations on the pelvic index 
of groups of women of superior physique and better social and 
economic status and cannot comment on Thoms’s contention 
that in women of such a type the pelvic inlet tends on the 
average to be almost circular in outline. 

Nicholson® has suggested that the area of the pelvic inlet 
below which normal delivery is unlikely is 90 sq. cm., and 
bases his opinion on two patients with an area slightly smaller 
who were delivered by Caesarean section and one patient with 
an area of 94 sq. cm. who was delivered spontaneously. Among 
obstetricians the lower limits of probably natural delivery are 
given as a true conjugate diameter of 3} inches in a flat pelvis 
and 3} inches in a generally contracted pelvis. These give areas 
of 87 sq. cm. and 78 sq. cm. respectively. This series does not 
contain sufficient evidence to suggest a lower limit of the area 
of the pelvic brim through which normal delivery is unlikely, 
as there was only one woman with an area between 84 and go 
sq. cm. and three between go to 95 sq. cm. Details of these cases 
are given later. 

In our series of women the interspinous transverse diameter 
and pubo-sacral antero-posterior diameter at the pelvic 
outlet are both appreciably less than the averages found by 
Nicholson in his series of women for the corresponding dia- 
meters. As a consequence, the estimated average area of the 
bony outlet is also less in our women by several square centi- 
metres. It is possible that some portion of the diminution in 
the diameters which are reduced in much the same proportion 
in the two series may be due to the fact that the measurements 
are taken from radiographs of different views of the pelvis, 
but the figures suggest that the average bony outlet in the 
London women may actually be rather smaller than that in the 
women from rural Gloucestershire. 

The approximate size of the subpubic angle in the London 
series of women was estimated, as has been described, from the 
vertical depth of the sulpubic arch and the intertuberal diameter, 
whereas in Nicholson’s series the angle was measured from a 
special radiograph taken parallel to the plane of the arch 
and between diverging lines which passed through ‘‘ the lower 


‘rami of the ischia just before they expand into the tuberosities ’’. 


Differences in technique of measurement may thus account for 
most of the divergence found in the means for the two series. 
It is interesting to note that the variation shown in the angle 
in the two series is of much the same order. 
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Data from radiographs published by other authors are not 
readily available for comparison with the figures we have ob- 
tained and analysed for the other characters of the female pelvis 
such as size of sacro-sciatic notch, proportions, curvature and 
inclination of the sacrum, inclination of the pelvic brim to the 
horizontal plane, and the amount of pelvic funnelling. The mean 
values and the variabilities of these characters in our series of 
women are given in Table I. It may be noted that the average 
sacral index in the London women (109) is less by several units 
than that given for the average European female (116) by 
Turner’® although, as was Turner’s custom, the length of the 
sacrum was only measured from the promontory to the lower 
border of the fifth sacral vertebra when six segments were 
present. 

The possibility of the existence of a relatively close relation 
between some of the pelvic characters in our series of women 
has been investigated in considerable detail. The shape of the 
pelvic inlet, in so far as it can be described by the pelvic brim 
index, shows only a slight though significant correlation with a 
few of the characters tested. The closest relation (r= —0.5) is 
with the inclination of the sacrum. As the pelvis becomes 
relatively elongated antero-posterjorly, the inclination of the 
sacrum to the brim tends to decrease. To what extent, if any, 
this correlation may be due to a greater inclination of the sacrum 
being accompanied by an actual forward projection of its pro- 
montory is not easy to determine. As the pelvis tends to the 
anthropoid form the sacrum becomes relatively longer and nar- 
rower. With a similar tendency to relative elongation antero- 
posteriorly, the degree of convergence of the pelvic walls from 
inlet to outlet or the amount of pelvic funnelling seems to become 
less. Part of this apparent correlation may be due, however, 
to the form of the criteria uséd. 

The difference between the interspinous and intercristal dia- 
meters is often used by obstetricians to estimate the shape and 
size of the pelvic brim. So long as the difference is not less 
than four-fifths of an inch the pelvis is regarded as of normal 
shape, but if the two diameters approximate more closely then 
a flat pelvis is diagnosed. In this series the correlation coeffi- 
cient between the pelvic brim index and the difference in the 
intercristal and interspinous diameters is less than 0.15, so that, 
although there is a slight tendency for this difference in the 
measurements to show the shape of the pelvic brim, flattening 
cannot be predicted with any degree of accuracy from the meas- 
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urements of the false pelvis. There is a definite correlation (r= 
0.56) between the greatest transverse diameter of the brim, as 
estimated by radiograph, and the intercristal diameter, and 
as the latter diameter can be measured with a high degree of 
accuracy by callipers in the living subject, this measurement 
might be of some value in estimating the size of the greatest 
transverse diameter of the pelvic brim that would be found 
on the average for any specified intercristal diameter though 
the predicted transverse diameter might diverge considerably 
from the actual diameter in particular cases. The intercristal 
diameter is usually given in obstetric textbooks as twice the 
greatest transverse diameter of the brim, and as an approxi- 
mation this is fairly accurate, but it gives a value rather too 
small on the average. When the external conjugate diameter 
is measured on the living subject the degree of accuracy is much 
less, as the tip of the fifth lumbar spine is difficult to locate and 
the external conjugate diameter is usually measured without 
due care. It is, consequently, less reliable as a means of pre- 
diction of the concomitant true conjugate, but, as is shown by 
the correlation between the external conjugate measured on the 
lateral radiograph and the true conjugate, if this external dia- 
meter could be measured accurately in the living subject then it 
might be of some value in estimating the corresponding average 
true conjugate of the pelvic brim. There is, however, a high 
degree of correlation between the diagonal conjugate and the 
true conjugate. The former diameter is not easily measured by 
the digital method, but if the promontory cannot be reached at 
4? inches from the lower border of the symphysis pubis a con- 
tracted pelvis can be excluded. Digital palpation will give 
some idea of the size of the pelvic outlet, and this is of value, 
as it is here, as has been shown, that most delay occurs, although 
there is seldom need for more than delivery by the low forceps. 

The degrees of relation found between the other characters 
of the female pelvis may be referred to more briefly. Between 
the approximate areas of the pelvic inlet and outlet the correla- 
tion is 0.5 (the same as in Nicholson’s series) which represents 
only a modest degree of association. The size of the subpubic 
angle shows a very slight but significant tendency to increase 
with the size of the pelvic outlet and an equally slight tendency 
to increase with the size of the sacro-sciatic notch. As the angle 
and the notch are two of the most distinctive sex characters of 
the pelvis it is of interest to note that there is so little concord- 
ance between their changes of size in the series of women. The 
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curvature of the sacrum shows a slight tendency to increase with 
the size of the sacro-sciatic notch but a much stronger tendency 
to increase with relative broadening and shortening of the 
sacrum. 

Our inquiry into the possible existence of some relation be- 
tween certain pelvic characters, including the shape of the inlet 
and other physical characters expressive of type of body build, 
does not provide any very strong indication of its presence in 
our series of women. Assuming that relative increase in the bia- 
cromial-intercristal ratio or the width of the shoulders as com- 
pared with the hips and tallness of stature in women do indi- 
cate a tendency to the male type of build we find that both 
this ratio and height show a slight but sigificant positive corre- 
lation with the pelvic index. As the width at the hips increases 
with respect to the shoulder width the pelvic brim shows a 
tendency to be more elongated transversely, or flatter. The 
pelvic characters of all those we have considered which would 
appear to be among the most important as providing evidence 
of a tendency to the wedge-shaped or android type of pelvis 
are a relatively small sacro-sciatic notch, a relatively large 
degree of funnelling and small pelvic outlet and a relatively 
small ratio for the proportion of the posterior sagittal segment 
at the brim to the true conjugate diameter (if Caldwell and 
Moloy are correct in stating that the coronal plane through the 
greatest transverse diameter at the brim in the various types 
of female pelvis passes through the ischial spines). In our 
series there is a very slight, though significant tendency for 
the shoulder width to increase relatively to that of the hips with 
narrowing of the sacro-sciatic notch but as the correlation is 
only of the order of 0.1 little importance can be attached to it. 
There is, however, no correlation between the shoulder-hip 
width ratio and the other criteria of an android tendency in the 
pelvis described above and we must infer that there is no conclu- 
sive evidence that the shape of the pelvis shows any definite 
relation to the type of body-build in women, a similar conclusion 
to that reached by Thoms.”* 

We now come to consider what evidence is provided in our 
series of women from a study of their pelvic architecture and 
their subsequent obstetric histories that any of the pelvic char- 
acters brought under review have an influence in determining 
the presentation and position of the foetus and the course of 
labour. 

As labour is such a different problem in multiparae and 
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primiparae, and as so few of the former in our series required 
assistance (2 patients delivered by the forceps in 202 deliveries) 
we have restricted this part of the investigation to the primi- 
gravidae. Of 380 women who reached the thirty-sixth week of 
their first pregnancy only 38, or Io per cent, required assistance 
in delivery by the forceps. By comparing the frequency 
distributions of the magnitudes of certain pelvic characters in 
the group of 38 women requiring assistance in delivery with 
the corresponding distributions in the group of primiparae 
delivering themselves spontaneously it was found that differ- 
ences so large as not to be ascribable to chance occurred in only 
two of the characters listed in Table X. These were the area of 
the pelvic outlet and the size of the subpubic angle. Of the 
women delivered spontaneously 18 per cent had an outlet area 
of less than 85 sq. cm., as compared with 39 per cent of the 
women who required assistance by the forceps. The propor- 
tions of the unassisted and assisted cases with pelvic outlets of 
over 95 sq. cm. were just these percentages transposed. But 
these factors would seem to be of greater importance in the first 
labour as is shown by an incidence of deliveries by the forceps 
in primiparae of ro per cent and in multiparae of 1 per 
cent. This is supported by the deliveries for the past six years 
in the hospital service. There have been 4,444 primiparae 
delivered, and of these 388 were delivered by the forceps, an 
incidence of 8.7 per cent, and of 4,248 multiparae 53 were 
delivered by the forceps, an incidence of 1.2 per cent. Thus, 
while in primiparae there seems to be some delay in the 
delivery of the head at the pelvic outlet when the subpubic angle 
is reduced or the area of the outlet contracted, there does not 
seem to be so much difficulty in multiparae, and it may be 
that the soft tissues are responsible for some of the delay. 

The size of the pelvic outlet has thus an important influence 
in determining whether assistance by the forceps will be required 
or not, though neither the size nor the shape of the pelvic 
inlet seems to have any. It may be recalled that the area of the 
outlet and the size of the subpubic angle were the only two 
characters found by Nicholson of the smaller number he tested 
that seemed to show a relation to the need for assistance in his 
series although the percentage of patients who received aid as he 
defined it ‘‘ assistance under an anaesthetic’’ was nearly five 
times as high as in our series. The respective groups of cases . 
in our primigravid series not requiring any assistance in delivery 
and assistance by the forceps were also distributed according to 
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the size of the biparietal diameter of the child’s head. The distribu- 
tions were significantly different even though the number of 
patients delivered by the forceps was relatively small. Of the 285 
babies delivered spontaneously ror, or 35 per cent, hada biparietal 
diameter of under 3.65 inches, and 63, or 22 per cent, a diameter 
of over 3.80 inches. In the 23 patients requiring delivery by 
the forceps the proportions in these categories were completely 
changed, only 17 per cent (half as many) had a biparietal dia- 
meter of less than 3.65 inches and 43 per cent (twice as many) 
one of over 3.80 inches. The size of the child’s head has thus, 
as might be expected, some share in determining whether assis- 
tance by the forceps may be necessary or not. 

An attempt was made to determine by the method of corre- 
lation whether the duration of labour among the primiparae 
delivered spontaneously had any relation to the size of any of 
the pelvic characters on the supposition that the cases of longer 
duration might have received assistance in delivery under other 
conditions than those observed in the hospital. The only char- 
acter of those tested with which the duration of spontaneous 
labour is significantly correlated is the degree of pelvic funnel- 
ling; relative delay in labour appears to show some association 
with increase in covergence in the pelvic walls, but as the corre- 
lation coefficient is only 0.19 no stress can be laid on its import- 
ance. Comparison of the mean values of the same series of 
pelvic characters in groups of primiparae delivered spontane- 
ously with durations of labour of less than 12 hours and of over 
48 hours also brought out the association with the degree of 
pelvic funnelling. In addition the inclination of the pelvic brim 
to the horizontal was significantly greater in those patients with 
relatively delayed labour suggesting that greater obliquity of 
the pelvis may have some influence in retarding delivery by 
altering the axis of the uterus relative to the plane of the inlet. 
As the presence of a relatively large posterior sagittal segment 
of the true conjugate diameter is believed to be a characteristic 
of the female pelvis favourable to an easy labour it is interest- 
ing to note than in our series the ratio is significantly higher in 
those with labour of over 48 hours duration than in those ot 
under 12 hours. 

Though the number of primigravidae with persistent occipito- 
posterior positions in our series was very small, in these both 
the true conjugate diameter and the pelvic index exceeded the 
values of the corresponding characters in those with occipito- 
anterior position to a greater degree than would be likely to 
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occur by chance. There is thus evidence that there is a ten- 
dency for persistent occipito-posterior positions to occur in 
pelves relatively long in the antero-posterior direction, the an- 
thropoid type. But as the type of malposition is not commonly 
found to recur in the same women other factors must be present. 


SPECIAL CASE RECORDS. 


In the series of 509 women there were 6 who had a true 
conjugate between 3} inches (83 millimetres) and 3} inches (95 
millimetres). Their subsequent obstetric histories are of suf- 
ficient interest to merit the following clinical notes : 


A.1. A.A., nullipara, aged 37 years. Height, 4 feet 10 inches. True 
conjugate, 88 millimetres (3% inches), transverse diameter at the brim, 
131 millimetres, pelvic brim index, 67.2. Spontaneous onset of labour 
at term. Showed primary uterine inertia. Examination under anaes- 
thesia after 68 hours labour, with the membranes ruptured 6 hours, 
showed the cervix uteri nearly fully dilated and the head still above the 
brim and not engaged. In view of her age a lower segment Caesarean 
section was performed and a baby at term weighing 534 pounds, was 
delivered. Examination did not suggest any true disproportion, and the 
operation was performed to ensure a living child as the patient had been 
married for 5 years without becoming pregnant. 

A.2. C.A., nullipara, aged 32 years. Height, 5 feet 2 inches. True 
conjugate, 90 millimetres; transverse diameter at the brim, 135 milli- 
metres; pelvic brim index, 66.7. Spontaneous onset of labour at term. 
Primary uterine inertia present, the membranes ruptured at the onset of 
labour, and she delivered herself spontaneously of a living baby, weigh- 
ing 734 pounds, after 112 hours. 

A.3. F.N., 2-para, aged 27 years. Height, 4 feet 7 inches. True 
conjugate, 91 millimetres; transverse diameter at the brim, 117 milli- 
metres; pelvic brim index, 77.8. Previous labour: first labour terminated 
by lower segment Cesarean section after 55 hours trial labour, with the mem- 
branes ruptured after 4 hours. The baby weighed 6% pounds. Second 
labour: spontaneous delivery of a premature baby, weighing 3% pounds. 
This pregnancy: spontaneous delivery of dead-born foetus, weighing 614 
pounds, after 41 hours labour, the membranes ruptured after 6 hours. The 
foetal heart was not heard for 2 days before the onset of labour. Wasser- 
mann reaction positive. 

A.4. K.C., nullipara, aged 29 years. Height, 5 feet 2 inches. True 
conjugate, 95 millimetres (334 inches); transverse diameter at the brim, 
130 millimetres; pelvic brim index, 73.1. Spontaneous onset of labour 
at term; the membranes ruptured at the onset of labour, and the patient 
delivered herself of a living baby, weighing 734 pounds, after 70 hours. 

A.5. E.C., 1-para, aged 29 years. Height, 4 feet 11 inches. True 


185 


Raby 

= 

AP 


JOURNAL OF OBSTETRICS AND GYNAECOLOGY 


conjugate, 95 millimetres (334 inches); transverse diameter at the brim, 
123 millimetres; pelvic brim index, 77.2. Previous labour ended in the 
delivery of a premature stillborn foetus. This labour started spontane- 
ously at term; the membranes ruptured at the onset of labour, and the 
patient delivered herself of a baby, weighing 6 pounds, after 14 hours. 

A.6. J.C., 2-para, aged 41 years. Height, 5 feet 3 inches. True 
conjugate, 95 millimetres (334 inches); transverse diameter at the brim, 
142 millimetres; pelvic brim index, 66.9. Previous labours: first labour 
ended in the delivery of twins; second labour ended in the spontaneous 
delivery of an 8 pound baby. This labour started spontaneously, the 
membranes ruptured after 514 hours, and the woman delivered herseli 
of a baby, weighing 714 pounds, after 6 hours labour. 


In the total series 6 Caesarean sections were performed, of 


which 2 were performed in previous pregnancies. Details of 
the cases are given below. 


B.1. F.N., 2-para, aged 27 years. Lower segment Caesarean section 
in her first pregnancy after a trial labour. See Case A.3, above. 

B.2. E.M., 3-para, aged 28 years. Height, 4 feet 9 inches. True 
conjugate, 103 millimetres (4% inches); transverse diameter at the brim, 
113 millimetres; pelvic brim index, 91.2. Lower segment Caesarean sec- 
tion in her first pregnancy after a trial labour lasting 20 hours; the 
membranes ruptured before the onset of pains. The baby weighed 5 
pounds 15 ounces. Second pregnancy ended in the spontaneous delivery 
of a 4%4-pounds baby after 20 hours labour. Third pregnancy terminated 
in the spontaneous delivery of a baby, weighing 5 pounds 10 ounces, 
after 11 hours. This pregnancy ended in an easy spontaneous delivery 
after 61% hours of a baby weighing 5'4 pounds. She has since had a 
further pregnancy which ended in the spontaneous delivery of a baby, 
weighing 5'4 pounds, after 30 hours labour. 

B.3. A.A., nullipara, aged 37 years. Primary uterine inertia in a 
woman of 37 years, married 5 years, with a flat pelvis. See Case A.1, 
above. 

B.4. I.R., nullipara, aged 28 years. Height, 5 feet 034 inches. 
True conjugate, 110 millimetres (4% inches); transverse diameter at the 
brim, 133 millimetres; pelvic brim index, 82.7. After 120 hours labour 
with the membranes ruptured 4 hours the cervix uteri was still only 
three fingers dilated and the foetal head above the brim and not engaged. 
The mother and the foetus were showing signs of exhaustion, and the 
labour was terminated by lower segment Caesarean section. The baby 
weighed 8 pounds 514 ounces. 

B.5. C.L., nullipara, aged 37 years. Height, 4 feet 9 inches. True 
conjugate, 108 millimetres (414 inches); transverse diameter at the brim, 
123 millimetres; pelvic brim index, 87.8. The presentation was a breech, 
and attempts at external version failed to correct the malpresentation. 
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After 56 hours labour the breech was still not engaged, the cervix uteri 
less than half dilated, and the membranes had ruptured at the onset ot 
labour. In view of her age and signs of foetal distress, a lower segment 
Caesarean section was performed, and a baby, weighing 7 pounds 
2 ounces, delivered. 

B.6. V.C., 1-para, aged 22 years. Height, 5 feet 434 inches. True 
conjugate, 112 millimetres; transverse diameter at the brim, 138 milli- 
metres; pelvic brim index, 81.2. First labour ended in a delivery by the 
forceps, for delay in the second stage, of a baby weighing 734 pounds. 
This pregnancy terminated by a classical Caesarean section for a complete 
placenta praevia. 


There were 4 women who had an inlet area of less than 
95 square centimetres. 


C.1. F.N., 2-para, aged 27 years. Area of inlet, 83.6 sq. cm. See 


Case A.3- 
C.2. A.A., nullipara, aged 37 years. Area of inlet, 90.5 sq. cm. ; 
See Case A.t. 
C.3. E.M., 3-para, aged 28 years. Area of inlet, 91.4 sq. cm. See 
Case B.2. 


C.4. L.S., 3-para, aged 34 years. Area of inlet, 91.4 sq. cm. 
Height, 4 feet 8 inches. True conjugate, 97 mm., transverse diameter at 
the brim 120 mm., pelvic brim index 80.8. First pregnancy: surgical 
induction at 36 weeks; spontaneous delivery of baby weighing 6 pounds 
2 ounces. Second pregnancy: surgical induction at 39 weeks; spontane- 
ous delivery of baby weighing 6 pounds 13 ounces. Third pregnancy: 
surgical induction at 39 weeks; delivery by the forceps, for prolapse 
of the umbilical cord, of baby weighing 6 pounds 6 ounces. This preg- 
nancy: surgical induction at 37 weeks with spontaneous delivery of a 


baby weighing 5 pounds 13 ounces. This pregnancy was complicated by 
paroxysmal tachycardia. 


SUMMARY AND CONCLUSIONS. 


In this paper are recorded the results of a detailed study ot 
the architecture of the pelvis as revealed by radiography in a 
consecutive series of fully 500 women in the early stages of 
pregnancy who were attending the antenatal clinic of a large 
London hospital and of an attempt, by correlation of the varia- 
tions in the pelvic size and shape with subsequent obstetric 
histories, to determine to what extent, if any, these variations. 
influenced the presentation and position of the child and the 
mechanism of labour. There seems to be sufficient evidence to 
warrant the following conclusions : 

187 


JOURNAL OF OBSTETRICS AND GYNAECOLOGY 


1. The average measurements of the true conjugate and 
greatest transverse diameters of the pelvic inlet in our series of 
London women are of much the same order, and the characters 
show the same variation as the corresponding diameters in 
Nicholson’s series of women from rural Gloucestershire. 


2. The estimates given in current textbooks of anatomy and 
obstetrics for the true conjugate diameter of the normal female 
pelvis are too small to be considered representative of the 
modern Englishwoman and require revision. 

3. The average pelvic brim index in English women is not 
platypellic (relatively flat index under go per cent) as has been 
maintained since the time of Turner,’* but falls into the inter- 
mediate or mesatipellic class—i.e. shows an index of over go 
per cent. 

4. The attempt to classify the shape of the pelvic brim merely 
by subjective impressions into Io or 12 classes as suggested by 
Caldwell and Moloy is not only unscientific but results in a 
classification which is cumbersome and of no practical value. 


5. Both the antero-posterior and transverse diameters, and 
consequently the estimated area, of the pelvic outlet in our series 
of women are definitely smaller than in the women from rural 
Gloucestershire, but the difference may be in part explained by 
difference in technique of measurement. 

6. The intensity of the relation found between the various 
pairs of characters of the female pelvis is usually of a low order 
and presumably of little practical importance (see Tables III 
and V). The correlation coefficient, however, between the 
approximate areas of the pelvic inlet and outlet is as high as 
0.5. 

7. As the greatest transverse diameter at the pelvic inlet is 
fairly highly correlated with the intercristal diameter (7=0.56), 
and as the latter can be measured in the living subject by 
callipers with a high degree of accuracy, the average trans- 
verse diameter that would be found associated with a specified 
intercristal diameter may be predicted fairly satisfactorily, 
though the predicted value may diverge considerably from the 
actual diameter in particular cases. The external conjugate in 
the living can be measured much less accurately by callipers, 
and is definitely less reliable in predicting the corresponding 
true conjugate diameter. 

8. There is little, if any, evidence in our series of women of 
any relation between pelvic characters, including the shape 
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of the inlet and physical characters expressive of type of body 
build. 

g. There is no conclusive evidence in our data that a male 
distribution of the pubic hair and hirsuties have any association 
with the presence of male tendencies in the female pelvis. 

to. Of the pelvic characters brought under review the only 
two which seem to have an influence in determining whether 
assistance in delivery by the forceps will be necessary or not 
are the size of the pelvic outlet and the size of the subpubic 
angle. In our series it is at the pelvic outlet that most difficul- 
ties arose. 


11. Another factor of importance in determining whether 
delivery will occur spontaneously or not is the size of the child’s 
head. Its influence is clearly shown in our series of women. 


12. There is also evidence of a tendency for persistent 
occipito-posterior positions to occur in pelves which are relatively 
long in the occipito-posterior direction, i.e. the anthropoid type, 
although the shape of the pelvis cannot be considered wholly 
accountable for this form of malposition. 

13. As there is no evidence that minor variations in the shape 
of the pelvic brim have an influence on the course of labour 
whereas there does seem to be a relation between the actual size 
of the pelvis and the possibility of a natural delivery, as much 
attention should be directed to the estimation of the pelvic 
width as to the measurement of the true conjugate diameter. 
Thus there seem to be valid reasons for preserving the accepted 
classification into flat and generally contracted pelves rather 
than adopting the suggested types of Caldwell and Moloy, which 
rely too much on impressions of the shape of the pelvic inlet. 


We are indebted to Professor F. J. Browne for suggesting 
this investigation to us, and for much helpful criticism and en- 
couragement during its progress; to the late Professor H. H. 
Woollard for his co-operation in arranging for the radiographs 
to be taken at the Institute of Anatomy; to Dr. A. Pollitt for his 
help in perfecting the radiological technique; to Mr. Monk, the 
radiographer, for the skill and care with which the films were 
prepared; and finally to Miss Irene Allen for her invaluable 
assistance in the preparation and analysis of the data. 

The expenses of this investigation were defrayed by a grant 
from the Medical Research Council. 
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Hydatid (Echinococca) Cysts of the Female Pelvis 


BY 


BRIANT Evans, 
M.A., M.B., B.Ch. (Cantab.), F.R.C.S. (Eng.), M.R.C.O.G. 
Registrar to the Chelsea Hospital for Women. 


HypatIp disease is sufficiently rare in gynaecological practice in 
Great Britain to merit the recording of individual cases. . 


CLINICAL NOTES. 


Mrs. G. M., a multipara, aged 46, was admitted to the Chelsea Hospi- 
tal for Women in March 1938, under the care of the late Mr. J. Bright 
Banister, complaining of abdominal pain and the presence of a tumour 
in the abdomen. She gave a history of having had attacks of pain, 
localized to the hypogastrium, at intervals for the past 6 years. There 
were not any digestive or upper abdominal symptoms. The periods were 
regular, the amount lost being normal, and dysmenorrhoea was not com- 
plained of. The small bowels were constipated, micturition was normal. 

An abdominal examination revealed a cystic swelling, in the mid-line, 
rising out of the pelvis to a height of about 3 inches above the pubes. 

On vaginal examination a cystic swelling could be felt in front of the 
uterus, continuous with the abdominal tumour. In addition a number of | 
smaller tumours could be felt which seemed to be attached to the uterus. 
The right ovary was normally situated, but the left ovary could not be 
defined. On these findings a diagnosis of left-sided ovarian cyst and mul- 
tiple subserous fibroids was made. 

Operation. At the operation the tumour in front of the uterus was 
seen to be an ovarian cyst; but the multiple small tumours, thought to 
be fibroids, proved to be hydatid cysts in the pelvic cellular tissue on 
the posterior aspect of the uterus and broad ligament, and on the an- 
terior surface of the rectum. The uterus and right appendages were 
normal. 

A left salpingo-odphorectomy was performed and the cysts enucleated. 
During the enucleation one of these cysts ruptured, resulting in the 
escape of typical daughter cysts, which were carefully removed. 

An exploration of the upper abdomen revealed that the inferior 
surface of the liver was crowded with cysts, there being one large cyst 
in the right lobe and multiple small ones in the left lobe. 
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The patient had an uninterrupted post-operative convalescence, and is 
still free from symptoms one year after the operation. 

A pathological examination of the ovarian cyst showed that it was 
also of hydatid origin. A radiographic examination, subsequent to the 
patient’s discharge, revealed a calcified cyst in the right lobe of the liver. 
Cysts could not be detected in the lungs or skeletal structures. 

It was subsequently ascertained that the patient had lived for some 
time in Iceland. 


COMMENTARY. 


The case just recorded has led me to look up the cases of this 
disease which have been recorded in this journal. Original cases 
have been reported by Eden,’ Cullingworth and Clutton,’ Wil- 
Champneys,* Casalis,° Andrews,*® Blacker,’ Giles,* Blair- 
Bell,’ Murray,’® and Bride;*’ and it might be helpful, in record- 
ing the present case, to include a general account of the disease. 


PARASITOLOGY AND PATHOLOGY. 


The disease is caused by the taenia echinococcus, a small 
worm belonging to the order of Cestodes, which inhabits the 
small intestine of the dog. The mature worm has a head and 
three segments, and measures about 5.2 millimetres in length. 
The head has a rostellum surrounded by two rows of hooklets 
and four suckers. The dog becomes infected by the ingestion 
of fertile hydatid cysts in the viscera of animals, usually sheep, 
suffering from the disease. The ova are developed in the pro- 
glottis of the worm and are passed in the faeces of the dog as the 
fully developed or boring embryo. 

After being ingested by the intermediate host, usually the 
sheep or occasionally man, the hexacanth is hatched in the 
stomach, and, becoming very active, bores its way through the 
wall of the stomach or upper part of the small intestine, enters 
one of the radicles of the portal system and is thus carried to the 
liver. The vast majority of the parasites become arrested in 
the liver, most commonly close under the peritoneum; a few 
may pass through the liver-filter and reach the lungs, while a still 
smaller minority may make their way through the pulmonary 
capillaries and enter the systemic system. On reaching its final 
destination, provided the environment is suitable, the hexacanth 
commences to form a hydatid cyst. 

The typical hydatid cyst is composed of an ectocyst made up 
of fibrous tissue, formed as a result of the inflammatory reaction 
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excited in the tissues by the presence of a foreign body, and an 
endocyst of germinal epithelium containing the hydatid fluid. 
Brood capsules arise inside the cyst, by budding of the germinal 
epithelium, and in these the scolices are formed. Occasionally 
a cyst becomes sterile and loses the power of reproduction. 


DAUGHTER CYSTS. 


The formation of daughter and granddaughter cysts is an- 
other form of development which occurs frequently in man and 
occasionally in other animals. Although it has been suggested 
that this phenomenon is due to a separate variety of parasite, 
it has now been established by Dew’ and Dévé’* that this abnor- 
mal development is caused by some interference in the normal 
evolution of the parasite. Trauma would seem to be the main 
factor; this results either from a direct blow to cysts in exposed 
positions, from muscular movements, or from chemical irrita- 
tion caused by the presence of blood, bile, or urine. Whatever 
the cause of the trauma, islets of germinal epithelium become 
detached from the wall'of the cyst, lay down layers of hyaline 
and produce fluid, thus forming the small daughter cysts. Al- 
though this is the commonest method of production of daughter 
cysts, Dew has shown that they can undoubtedly be produced 
from brood capsules and scolices. 


RUPTURE OF CYSTS INTO SEROUS CAVITIES. 


This is a common event, particularly of those in the liver and 
lungs. Intraperitoneal rupture of an hepatic cyst may occur 
spontaneously or follow trauma, and Dew” has pointed out that - 
the following complications may arise. 

I. Occasionally a cyst may be extruded intact. Owing to 
gravity it will tend to make its way down into the pelvis unless 
held up in a fossa or by the omentum. As a rule, these cysts 
become coated with fibrin, and in time acquire a serous covering 
and give the appearance of being primary in the pelvis; but there 
is always a scar in the liver marking the original site of the cyst. 

2. Rupture of a cyst into the peritoneal cavity results in 
the liberation of brood capsules, scolices, and, in some cases, 
daughter cysts. These also tend to make their way down into 
the pelvis and are capable of secondary implantation on to the 
peritoneum with the ultimate production of extraperitoneal 
cysts. Multiplicity is the characteristic of secondary echino- 
coccosis. 
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3. If the patient has previously become sensitized, the 
absorption of hydatid fluid from the peritoneum may result in 
anaphylactic phenomena. 

4. Bile may accumulate in the peritoneal cavity conse- 
quent on damage to the hepatic substance caused by rupture of 
the cyst and leakage from the smaller biliary tubes. 


PRIMARY AND SECONDARY CYSTS. 

Although it is possible for a primary cyst to arise in any part 
of the body it is important, when considering cysts in the pelvis, 
to realize that the vast majority are due to secondary implanta- 
tion following the rupture of a primary hepatic cyst. In order 
to establish a diagnosis of a primary pelvic hydatid cyst an ex- 
haustive examination of the upper abdomen must be made to 
exclude cysts, or their residual scars, in the liver, spleen, and 
omentum. 

According to Dew’* not more than 1.5 per cent of all primary 
hydatid cysts occur in the abdomen and pelvis. He also points 
out that when these secondary cysts develop in connexion with 
the peritoneal covering of any organ they often invade its sub- 
stance which may become thinned out and incorporated in the 
adventitia. It is in this way that the uterus and its appendages, 
the ovary, the bladder, and retro-peritoneal tissues may become 
secondarily invaded, the appearance closely simulating that of 
a primary cyst. These are the reasons why the great majority 
of cases, reported as primary cysts of these organs, have in 
reality been secondary. 


DtaGnosIs. 

The symptoms associated with pelvic hydatid cysts vary with 
their position, but do not have any special characteristics. 

Cysts in the pouch of Douglas or the utero-vesical pouch pro- 
duce irregularities of menstruation and symptoms from pressure 
on the bladder or rectum. Cases of obstructed labour have been 
recorded in association with cysts in these positions. 

Cysts of the uterus closely mimic fibroids, giving rise to 
menstrual irregularities and disturbances of micturition. Cysts 
of the Fallopian tube often simulate an ovarian cyst. Cysts of 
the ovary are indistinguishable from any other variety of ovarian 
cyst. 

Pelvic hydatid cysts are practically always discovered only at 
operation because the physical signs are indistinguishable from 
those of fibroids and ovarian or broad ligament cysts. 
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A previous history of the disease, or the presence of other 
manifestations, such as cysts of the liver, might suggest the 
correct diagnosis, and the following investigations would give 
additional confirmation. 


Blood count: marked eosinophilia. 

Precipitin test. 

Complement fixation test. 

Casoni’s intradermal reaction. 

X-ray examination for the presence of pulmonary cysts or 
calcification in the wall of old cysts in other situations. 


MULTIPLE CYSTS OF THE PELVIS. 


Cases, similar to the one described, have been reported by 
Savariaud,’® Cullingworth and Clutton, Villard,’’ Doléris,’* 
Standage,’® Champneys, Casalis, Gerschonowitsch,*® Abadie- 
Feyguine and Abadie,” Croft,” and Bride. These were all 
obvious cases of secondary echinococcosis. , 

The case described by Cullingworth and Clutton is particu- 
larly interesting since the patient gave a history of severe abdo- 
minal pain and collapse following minor abdominal trauma 5 
years prior to the onset of pelvic symptoms. This attack must 
have been due to hydatid anaphylaxis following rupture of the 
primary hepatic cyst. 


CYSTS OF THE UTERUS. 


Cysts of the uterus have been described by de Vries,” 
Clarke,™ Giles, Vila,** and Murray. Giles and Vila’s cases were 
claimed to be primary cysts since no other obvious primary lesion 
could be found at the operation, and histological examination 
showed that the capsule of the cysts contained uterine muscle. 
The tendency of these cysts to invade the structures on to which 
they are implanted, and the impossibility of excluding the scars 
of ruptured hepatic cysts without a complete autopsy, have 
already been pointed out, and, therefore, neither of these cases 
can be accepted as a primary cyst. 

Knauer” reported a cyst in the retro-cervical tissue which was 
almost certainly the result of implantation on to the bottom of 
the pouch of Douglas. 


CYSTS OF THE FALLOPIAN TUBE. 

Eden, Doléris, Dashkevitch,”” and Thomson,” have all re- 

ported primary cysts of the Fallopian tube. There were bilateral 
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tubal cysts in the case reported by Doléris which almost certainly 
indicates a secondary origin, and the other cases were not suf- 
ficiently investigated to establish their primary situation. 


CYSTS OF THE OVARY. 


There has been a great deal of discussion concerning primary 
ovarian hydatid cysts. Dew,” after a careful consideration of 
the literature, came to the conclusion that the only case which 
seemed to be authentic was that reported by Luzuriaga and 
Caviglia,*® the other cases, including those of Péan®* and 
Gibb,®” having been incompletely investigated. 

Wilson reported a case of splenic hydatid cyst which became 
adherent in the pelvis and exactly simulated an ovarian cyst. 


CYSTS COMPLICATING LABOUR AND THE PUERPERIUM. 


Hydatid cysts, like any other pelvic tumour, may cause dys- 
tocia. Andrews recorded a case in which a pelvic hydatid cyst 
was diagnosed, prior to the onset of labour, as the patient had 
had a cyst removed from the abdomen 43 years previously. 
He drained the cyst by means of a posterior colpotomy, and the 
patient had a normal labour and an uninterrupted puerperium. 

Blair-Bell recorded a case in which crainiotomy had been per- 
formed for obstructed labour due to a hydatid cyst; he re- 
moved the cyst during a subsequent pregnancy. 

According to Franta** Caesarean section was first performed 
for obstructed labour by Meyer*™ of Zurich in 1792. Labour 
was obstructed, so Meyer performed Caesarean section and de- 
livered a live child. The patient died 42 hours later. Caesarean 
section for dystocia due to hydatid cysts has been reported by 
Lipscombe,** Blacker, Gerschonowitsch, and Bonnaire and 
Metzger.** 

Cowan*’ described a cyst of the kidney which became secon- 
darily infected during the puerperium and required drainage. 


SUMMARY. 


1. Acase of multiple hydatid cysts of the pelvis is described 
and illustrated (Figs. x and 2). 

2. A short account is given of the parasitology and patho- 
logy of the disease. 

3. Attention is drawn to the extreme difficulty in distin- 
guishing between primary and secondary cysts in the pelvis 
without a complete autopsy. 
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4. The symptoms and diagnosis are discussed. 
5. The literature dealing with previously reported cases is 


reviewed. 
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Granulosa-cell Tumour with Precocious Sexual 
Development in a Child aged six. 


BY 


FRANK STABLER, M.D., B.S. (Durham), F.R.C.S., M.R.C.O.G. 
Assistant Obstetrician, Princess Mary Hospital, Durham 


AND 


J. GreIG THomson, M.D., Ch.B. (Aberdeen). 
Lecturer in Pathology, Durham Medical School. 


From the Departments of Gynaecology and Pathology, 
The Medical School, King’s College, 
Newcastle-upon-Tyne. 


THE subject of the present case-history was an only child aged 
6 years and 2 months when seen for the first time in June, 1938. 
She was born of healthy parents, weighed 6} pounds at birth, had 
been artificially fed as an infant but had always been chesty. 
From the age of 18 months to 2 years she had ultra-violet light 
treatment. In June, 1937, whooping cough was followed by 
pneumonia and in November of that year the mother noticed that 
the breasts and abdomen were large. Shortly after this observa- 
tion the child fell over a chair, and on inspecting her injury the 
mother became alarmed by the development of the nymphae to a 
degree unusual in a child so young. Three days after this a 
vigorous discharge of blood per vaginam began, and lasted three 
weeks; clots were passed. In February, 1938, the child had a 
heavy loss requiring up to six sanitary towels daily for a week. 
On April 7th to roth a further heavy loss occurred, and a dis- 
charge which had begun on June 2nd was still proceeding when 
the child was admitted on June 13th. There was not any com- 
plaint of pain, and neither the mother nor the school-teacher had 
noticed any ‘psychological changes. 

On examination, the patient was a quiet, shy, but well devel- 
oped child, 4 feet 0} inches in height, and 3 stones 7 pounds in 
weight. The breasts showed a degree of development correspond- 
ing to those of a girl past puberty. There was fine, dark pubic 
and axillary hair up to half an inch in length, but sparsely dis- 
tributed. The external genitalia were as developed as those of an 
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adolescent, with the labia minora large and protruding beyond 
the majora (Fig. 1). It could not be said, however, that there 
was any suggestion of the rounded contours of the adult female 
form. The abdomen was protuberant, due to a firm, smooth, 
rounded tumour rising out of the pelvis and filling the abdomen 
to a point just above the umbilicus. There was not any ascites, 
and examination of the other organs did not disclose any abnor- 
mality. Radiographs showed normal epiphyses, except that 
there was possibly a rather early fusion of the ischio-pubic junc- 
tions. The sella turcica was normal. 

On these findings a diagnosis of granulosa-cell tumour was 
made, and samples of her blood and urine were collected for 
hormone assays. 


OPERATION. 


On June 18th the uterus was first explored and found to have 
a cavity 2} inches in length, and the single endometrial scraping 
taken for biopsy was obviously hypertrophied. The abdomen was 
then opened and revealed, in place of the left ovary, a firm whitish 
tumour traversed by a few large veins on the surface. This was 
removed. The right ovary had an infantile appearance, being 
about 1 inch by } inch by # inch in size, and to the naked-eye not 
containing any active follicles. Palpation of the kidneys showed 
foetal lobulation, and the left suprarenal gland felt normal. 


PATHOLOGICAL EXAMINATION, 


The specimen is an oval rounded tumour measuring 14 by I1 
by 9 centimetres-and weighing 715 grams. The growth is solid, 
but has a soft consistence and pits on pressure. It is completely 
surrounded by a smooth thin capsule, and attached to it is a 
Fallopian tube of normal thickness 11 centimetres long. Section 
exposes soft fatty tissues of a bright orange-yellow colour, very 
uniform in texture and appearance apart from a few small cystic 
spaces (coloured plate). Ovarian tissue was not recognizable, 
and there are no areas of haemorrhage, degeneration, or necrosis. 


MICROSCOPICAL EXAMINATION. 


The histological picture is as striking and as uniform as the 
naked-eye appearance. The tumour is formed of solid columns 
of cells of epithelial type, separated by a little fine connective tissue 
containing small blood-vessels. The pattern formed by these 
branching and anastomosing cords of cells is a very regular one, 
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as seen in Fig. 2. The shape of the cells appears to be cubical or 
columnar, but they are closely packed together, and this is not 
easily made out in sections (Fig. 3). Smears from the fresh tissue 
show that the commonest type is a columnar cell with one square 
end containing a basal nucleus and one pointed end. The nuclei 
are small and round, and are very regular in size; some are quad- 
rangular or finely crenated at the margins, presumably as a result 
of pressure or from the lipoid droplets in the cytoplasm round 
them. The cells are of epithelial type and arrangement, and 
intercellular connective tissue cannot be demonstrated by Van 
Gieson’s method. The number of rows of cells in these columns 
varies somewhat, averaging 4 to 6, but in some areas there are 
only two layers. Here the basal nuclei run parallel, with the 
pointed ends of the cells disposed centrally, producing a rosette 
appearance, and almost suggesting a tubular structure. Lumina, 
however, cannot be demonstrated in any of the sections. The 
cytoplasm of the cells is everywhere finely vacuolated, and frozen 
sections stained by Sudan reveal innumerable tiny droplets of fat 
in practically every tumour cell. The majority of this fat is 
doubly refracting with the polarizing microscope. The extent of 
this lipoid deposition is better seen in a chemical analysis of a 
portion of the tumour, for which we are indebted to Miss Freda K. 
Herbert, lecturer in Chemical Pathology, King’s College, New- 
castle-on-Tyne. 


Fraction soluble in Acetone and Ether 


Percent Percent 
of wet of dry 
weight weight 


\ Fatty acids of cholesterol ester... ...... 15.76 ! 
Rat (@iyceriie) ... .:. «=. absent 


In the connective tissue between the columns of cells are a few 
macrophages full of lipoid, and mast cells are very frequent. 
Areas of haemorrhage or necrosis are not present anywhere. 
There are no mitotic figures or irregular nuclei, and there is 
nothing in the sections to suggest that the tumour is other than a 
benign granulosa-cell tumour with a high lipoid content. 
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UTERINE CURETTINGS. 


The fragments in the section are 2 millimetres thick, and when 
allowance is made for a shrinkage during paraffin embedding the 
endometrium is at least as thick as that of a sexually mature adult 
(Fig. 4). The glands are prominent and slightly dilated, are lined 
by tall columnar cells some of which are ciliated, and all have well 
marked basement membranes (Fig. 5). The stroma is formed of 
closely packed round or oval cells, and there are occasional areas 
of oedema and surface haemorrhage. 


PosT-OPERATIVE PROGRESS. 


The child made a rapid recovery from the operation. A fort- 
night after this her urine was again collected for hormone assay, 
and she returned home on July 7th. She was re-admitted two 
months later for further hormonal assays, and she has been seen 
on several occasions since. 

The effects of the operation were striking. Uterine bleeding, 
which had been in progress at the time of operation, ceased after 
six days, and has not recurred up to the time of writing, more than 
a year later. Changes in deportment were noticed within two 
months. In contrast to her previous shyness there was merry 
play with the other children in the ward. The change in facial 
expression is better demonstrated by a comparison of Figs. 6 and 
7 than any written description. There is an indefinable childish- 
ness about the second picture which contrasts with Fig. 6. 

The breasts, which were almost adult in appearance, with 
well-developed, slightly pigmented areolae and protruding nip- 
ples, showed definite regressive changes after two months, and 
after six months the process was more marked. The mammae 
were softer, flatter, and more dependent; but still more notice- 
able was the shrinkage in the areolae and nipples, well shown in 
the photographs. A reduction in measurement at nipple level of 
I inch was found a fortnight after the last bleeding; since then 
the measurement has remained constant, and the clinical observa- 
tion of further reduction in the size of the breasts has probably 
been masked by the normal growth of the child. 

The changes in the external genitals were equally marked, but 
developed later. The pubic and axillary hair was replaced by 
fine, fair down, less than } inch in length, hardly perceptible 
except on close inspection. The enlargement of the clitoris and 
labia, which six months before operation led both the mother and 
her medical attendant to suspect a ‘‘ change of sex’’, became 
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much less marked, but the nymphae remain larger and more pro- 
truding than usual. The involution of the external genitalia and 
breasts appeared to cease about six months after the removal of 
the tumour, and the patient is now left with these features unduly 
developed for her age, but apparently in a stationary condition. 

Subjective symptoms were not noticed by the patient, and to 
a leading question, the mother reported that hot flushes had not 
been noticed but that the child had attacks of sweating without 
exertion. 

We are indebted to Professor F. A. E. Crew, of Edinburgh, 
for repeated quantitative hormonal estimations. The tumour 
tissue gave what might be regarded as the surprisingly low oestrin 
content of 1 international unit in 127 grams. Two estimations are 
available of blood-oestrin. Before operation there were approxi- 
mately 2 international units in 40 cubic centimetres; two months 
later there was less than 1 international unit in 40 cubic centi- 
metres. A more striking reduction was seen in urinary oestrin. 
Before operation there were 5 international units of combined 
oestrin and 4 international units of free oestrin per litre ; two weeks 
after operation there was found less than 1 international unit of 
combined oestrin per litre, and two months later no demonstrable 
amount of oestrin was present. Comparable results were obtained 
for urinary gonadotropic hormone. This fell from approximately 
I rat-unit per litre before operation to less than I rat-unit two 
weeks later, and after eight weeks a demonstrable amount of 
gonadotropic hormone was not found. 


DISCUSSION. 


Granulosa-cell tumours tend to occur in older subjects. For 
example, Bland and Goldstein’ in an analysis of 150 cases found 
the greatest incidence in the sixth decade. In Novak’s® smaller 
series of cases (36) they were most frequent in the fifth decade. 
It is possible that some cases of granulosa-cell tumour in women 
during sexual life do not present signs and symptoms sufficiently 
striking to lead to a correct diagnosis. On the other hand those 
cases occurring in women past the menopause and in children 
before puberty are less likely to be passed over, and proportion- 
ately fewer of the latter, if accompanied by precocious sexual 
development, escape publication. Even so, Pratt* in a recent 
review of granulosa-cell tumour, quotes only 11 which occurred 
before puberty out of 200 cases. All were associated with pre- 
cocious sexual development. It is rather surprising to find that 
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these II cases emanated from continental or American workers, 
and Pratt does not mention a single record by a British author. 

It is only recently that the separation and estimation of ovarian 
and related hormones have reached the stage of practical utility, 
and naturally enough reports of hormonal studies in granulosa- 
cell tumour are infrequent and are generally incomplete. Pratt 
lists 7 cases of granulosa-cell tumour in which various tests for 
the presence of hormones were made, and two of these were in 
children. The first was reported by Frank* in 1931 in a girl aged 
3 years Ir months. Injection into animals demonstrated ‘‘ some 
activity which shows that the tumour elaborated the female sex 
hormone’’. Three years later Bland and Goldstein’ published a 
case in which fuller hormonal studies were made. They found 
the ‘‘ oestrin pregnancy test’’ to be positive 2 days before opera- 
tive removal of the ovarian growth, becoming negative 7 days 
later. The tumour recurred after 22 months, when the oestrin 
blood test (Frank-Goldberger) was found to be positive. This 
was negative 14 days after removal of the secondary. 

In the case we report there is qualitative and quantitative 
evidence of the production of oestrin, with a significant diminution 
and finally disappearance after removal of the tumour. The 
amount of oestrin in the growth, 1 international unit in 127 grams, 
that is about 7 units in the whole tumour, seems small when the 
daily urinary excretion was more than half this amount. This 
would seem to indicate that it is not justifiable to correlate the 
secretory activity of this tumour with its content of hormone. A 
parallel can be found in the thyroid in exophthalmic goitre, 
where, in spite of excessive output, there is typically little hormone- 
containing colloid in the gland because of its rapid absorption. It 
is probable that in our tumour the low oestrin content is also a 
result of rapid absorption. 

We have gained the impression from a study of a number of 
cases of granulosa-cell tumour that there is a relation between 
hormonal activity and the lipoid content of these tumours. We 
have found that the tumours associated with marked clinical signs 
of hormone production have contained large quantities of lipoid. 
This impression is supported by the present case, in which nearly 
one-half of the dry weight of the tumour consisted of lipoid. Ina 
previous communication’ we stressed the difficulty of deciding 
on clinical and morbid anatomical grounds whether these tumours 
were producing oestrin or luteal hormone, and expressed the 
opinion that hormonal studies should be the deciding factor. The 
case reported then had signs of luteal hormone activity and the 
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The growth has been sectioned to show the yellow tumour tissue. 
(Natural size). 
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Fic. 1 
External Genitalia before Operation. 
The pubic hairs are not well shown in this photograph, but the 
protrusion of the nymphae is evident. The tumour is outlined 
by grease pencil. 
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Fic. 2 
Ovarian Tumour. 
Showing solid columns of epithelial cells separated by a little 
connective tissue containing small blood-vessels, (Low-power.) 


Fic. 3 
Ovarian Tumour. 
The cytoplasm of the tumour celis contains tiny vacuoles where 
‘the lipoid has been dissolved out in the preparation of the 
section. (High-power). 
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Endometrium. 
Of adult type, with large uterine glands. (Low-power.) 


Fic. 5 
Endometrium. 


The epithelium is ciliated in the middle left-hand margin. 
Basement membranes are very thick. (High-power.) 
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lipoid content was 9.35 per cent of moist tissue. The case we now 
report had an equally high lipoid content, g.38 per cent of moist 
tissue, and yet, clinically and biologically, the picture was that 
of oestrin over-production. We can but repeat that a high lipoid 
content of the tumour cells does not necessarily indicate the pro- 
duction of progestin. 


SUMMARY. 


1. Acase of precocious puberty due to the presence of a granu- 
losa-cell tumour is reported. 

2. The patient showed oestrin in blood and urine before 
operation, and removal of the tumour was followed by its dis- 
appearance. 


We are indebted to Dr. J. C. Spence, under whose care the 
patient was admitted, to Professor F. A. E. Crew for the detailed 
hormonal studies, to Miss Freda K. Herbert for the chemical 
analysis, and to the patient’s medical attendant, Dr. Ingham, for 
his co-operation. 
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CERTAIN obstetric conditions, though rare, may be fatal if not 
properly attended to. Simultaneous intra-uterine and extra- 
uterine pregnancy is one of those obstetric rarities. Until now, 
not more than 304 cases have been recorded in the world literature 
including German, French and Russian. To this I would like 
to add 2 cases bringing the total number up to 306 (Table I). The 
importance of this complication lies in the fact that sometimes 
one condition is overshadowed by the other, and very often the 
true diagnosis is made only on the operation table. 

Simultaneous pregnancies are sometimes termed combined or 
compound pregnancies. It may be a type of twin pregancy, one 
fertilized ovum reaching the uterus and the other staying in the 
Fallopian tube. The uterine pregnancy may take its origin at 
the same time, the intra-uterine pregnancy may ante-date the 
extra-uterine or vice versa; and also a woman may conceive in 
the uterus while carrying the products of an extra-uterine ges- 
tation. Sometimes a lithopaedion persists in the abdominal 
cavity as a result of secondary abdominal pregnancy, and when 
later intra-uterine pregnancy supervenes the condition termed 
a compound pregnancy (Novak’), although Simpson’ would call 
the simple co-existence of two pregnancies a compound one. My 
third patient who gave birth to five successive children while 
carrying a lithopaedion for 35 years will not be taken into con- 
sideration. in this group, although categorically it belongs to this 
classification. 

Simultaneous pregnancies have been differently grouped by 
various writers. Gemmell and Murray,’ after a critical study of 
all the cases reported, and taking into consideration only those 
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cases which are strictly speaking genuine, divide them into 4 
clinical groups. 

1. Cases in which the condition was discovered during a post- 
mortem examination. 

2. Cases discovered after labour. 

3. Cases discovered in the second half of pregnancy. 

4. Cases discovered in the first half of pregnancy; (a) after 
abortion of an uterine ovum, and (0) before abortion of an uterine 
ovum. 

From a clinician’s standpoint Novak’s classification is per- 
haps more practical. 

1. Patients with a history suggesting ectopic pregnancy. 

2. Patients in whom the intra-uterine pregnancy dominates 
the clinical picture. 

3. Patients in whom both pregnancies go to term. 

To the three clinical groups of Novak I would like to add 
another group of cases in which the history suggests the acute- 
ness of both intra-uterine and extra-uterine pregnancy at the 
same time. Neumann’s* first case falls under this group. The 
attending physician diagnosed the case as one of ectopic preg- 
nancy and brought the patient to the hospital on account of severe 
bleeding per vaginam, but a vaginal examination revealed a de- 
finite condition of inevitable abortion; she was curetted first under 
anaesthesia. Further examination confirmed the diagnosis of 
an ectopic gestation which was found at the abdominal operation. 

Neumann’s second case falls under the second clinical group 
of Novak. The patient was admitted with a history of irregular 
bleeding and pain in the left side of the lower abdomen for two 
months after missing a period. After curettage, laparotomy was 
performed and revealed a left ovarian pregnancy. Absence of a 
corpus luteum in the right ovary suggested that there were two 
ova in the same follicle, one being left im situ and fertilized, while 
the other had wandered through the Fallopian tube to form the 
intra-uterine pregnancy. 

Neumann’s third case is an interesting one. The patient was 
admitted for evacuation of an inevitable abortion. On vaginal 
examination the uterus was found to be bulky with a soft tumour 
attached to the left side of it. The case was thought to be one 
of broad ligament myoma, and the patient was advised to come 
into hospital in 2 months’ time for an abdominal operation. On 
opening the abdomen a dermoid cyst of the left ovary and a blood 
mole with a dead foetus in the accessory horn of the uterus were 
found. A communication was not detected between the main 
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uterine cavity and that of the accessory horn, and the only corpus 
luteum that was found was in the other ovary. 

These factors suggest that the fertilized ovum or ova traversed 
the pelvis to the accessory horn where it became embedded. 

I have mentioned before that it is very difficult to diagnose 
this condition prior to operation, and especially in Novak’s first 
group in which the history of ectopic rupture made the condition 
apparent. An intra-uterine pregnancy is often overlooked unless 
it is associated with definite signs and symptoms of an impending 
abortion. A correct diagnosis was arrived at only in 7 cases of 
Naugebaur’s first series of 170 cases and in 3 cases of Novak’s 
group of 32 cases. Both of my cases were diagnosed as ectopic 
rupture, and, the cervix being closed, the bulky uterus was con- 
sidered to be an associated condition of the ectopic gestation. 
Novak’s first patient aborted a 3 months’ foetus shortly after she 
was discharged from the hospital following a left salpingectomy 
operation for ruptured ectopic gestation. He states ‘‘ there was 
no way for us to determine the existence of the intra-uterine preg- 
nancy at the operation ’’. Gibson,* however, claims to have diag- 
nosed the tubal pregnancy complicating an intra-uterine gestation 
since he ‘‘ had never felt any softening of the uterus sufficient to 
make it feel cystic or any marked enlargement of uterus in cases 
of tubal pregnancy ’’. 

Quite a number of patients go to term after the extra-uterine 
pregnancy is operated. Some of the cases worth mentioning are 
those of MacFarlane,* Sullivan,’ Stropeni,* Rolston,’ Sippel,’ 
Furniss (twins, cited by Novak), Page and Ferry” (cited by 
Novak), and Basden.’” Stein’® found that 73 of his intra-uterine 
cases out of his 196 cases, that is 37 per cent, went to term, and 38 
of his extra-uterine cases out of his 164 cases, that is 23 per cent, 
reached term. 

Novak’s third group in which both pregnancies went to term 
forms a very interesting study. Although a large group of cases 
are on record in which both pregnancies continued to term, with 
the delivery of a live intra-uterine child and the surgical removal 
of a dead extra-uterine one, only about 10 cases are cited by Novak 
and Stein in which both the foetiis were extracted alive, namely, 
those of Chrobak, Moore and Sale, Strathy, Wilson, Ludwig, 
Miller, Rumford, Bogdanovies,** Du Bose,’® and Araujo.”* 

In Du Bose’s case, the extra-uterine child weighed 2 ounces 
more than its sister, and both were well after 22 months, whereas 
in Araujo’s case a laparotomy was performed for obstructed 
labour, the first child being delivered by Caesarean section and the 
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second, the secondary abdominal one, after opening the right 
ectopic sac, the latter being at first thought to be a fibroid tumour. 
The child delivered by Caesarean section died in convulsions 24 
hours after delivery, but the extra-uterine child was “‘still alive 
and doing well’’ (Novak), Dr. Le de Araujo having operated on 
this patient at the Santa Casa maternity hospital in 1925; the 
patient died suddenly on the fifteenth day. 


CasE I 

My first case was reported by my junior colleague Dr. G. C. Nandi!” 
and so I do not report it again, except to mention a few points. She was 
aged 36, had had 2 children, her last child being born 14 years ago. She 
was admitted in the hospital with the usual picture of a ruptured ectopic 
after a period of amenorrhoea for 6 weeks and a vaginal examination 
revealed a pelvic hematocele. On opening, in addition to hematocele, the 
uterus was found enlarged and so densely adherent to the mass that I 
thought it prudent to remove the uterus with the ectopic sac. A micro- 
‘scopic section showed chorionic villi among blood-clot through the 

tubal rent and an intra-uterine foetus of about 8 weeks’ duration. 


II 


Patient, aged 36, 11-para, was admitted in the hospital on May 2nd, 
1937, with the following history: 

Pain all over the abdomen for the last 8 days. The onset of the pain 
was very acute and sudden, being especially marked on the right side. 
The pain gradually spread over the whole of the abdomen, followed by 
nausea and occasional vomiting. Progressive anaemia since the attack of 
pain 8 days ago. History of amenorrhoea for 14 weeks, but no history of 
any trauma. 

On admission the patient looked anaemic; pulse-rate 132 per minute, 
its volume and tension low. Per abdomen : Abdomen felt tumid, shifting 
dullness present. Per vaginam : Outlet, relaxed ; cervix had a bilateral 
tear. The uterus was bulky and its definite size could not be made out. 
There was no bulging in pouch of Douglas. A provisional diagnosis of 
ectopic gestation was made. The patient was kept under observation. 

Report of the blood examination : Haemoglobin, 20 per cent ; red blood- 
cells, 2,040,000 per c.mm.; white blood-cells, 5,936 per c.mm.; poly- 
morphonuclear leucocytes, 84 per cent; small mononuclear leucocytes, 
16 per cent ; large mononuclear leucocytes, nil; eosinophiles, nil. 

Urine normal. 

On the fourth day after admission the patient’s pulse-rate increased 
with the abdominal pain, and it was decided to perform laporatomy 
immediately. 

On opening the abdomen free blood was found with a ruptured ectopic 
gestation in the right Fallopian tube. The uterus was found to be 
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uterine cavity and that of the accessory horn, and the only corpus 
luteum that was found was in the other ovary. 

These factors suggest that the fertilized ovum or ova traversed 
the pelvis to the accessory horn where it became embedded. 

I have mentioned before that it is very difficult to diagnose 
this condition prior to operation, and especially in Novak’s first 
group in which the history of ectopic rupture made the condition 
apparent. An intra-uterine pregnancy is often overlooked unless 
it is associated with definite signs and symptoms of an impending 
abortion. A correct diagnosis was arrived at only in 7 cases of 
Naugebaur’s first series of 170 cases and in 3 cases of Novak’s 
group of 32 cases. Both of my cases were diagnosed as ectopic 
rupture, and, the cervix being closed, the bulky uterus was con- 
sidered to be an associated condition of the ectopic gestation. 
Novak’s first patient aborted a 3 months’ foetus shortly after she 
was discharged from the hospital following a left salpingectomy 
operation for ruptured ectopic gestation. He states ‘‘ there was 
no way for us to determine the existence of the intra-uterine preg- 
nancy at the operation’’. Gibson,’ however, claims to have diag- 
nosed the tubal pregnancy complicating an intra-uterine gestation 
since he ‘‘ had never felt any softening of the uterus sufficient to 
make it feel cystic or any marked enlargement of uterus in cases 
of tubal pregnancy ’’. 

Quite a number of patients go to term after the extra-uterine 
pregnancy is operated. Some of the cases worth mentioning are 
those of MacFarlane,* Sullivan,’ Stropeni,* Rolston,’ Sippel,” 
Furniss (twins, cited by Novak), Page and Ferry” (cited by 
Novak), and Basden.’” Stein’® found that 73 of his intra-uterine 
cases out of his 196 cases, that is 37 per cent, went to term, and 38 
of his extra-uterine cases out of his 164 cases, that is 23 per cent, 
reached term. 

Novak’s third group in which both pregnancies went to term 
forms a very interesting study. Although a large group of cases 
are on record in which both pregnancies continued to term, with 
the delivery of a live intra-uterine child and the surgical removal 
of a dead extra-uterine one, only about 10 cases are cited by Novak 
and Stein in which both the foetiis were extracted alive, namely, 
those of Chrobak, Moore and Sale, Strathy, Wilson, Ludwig, 
Miller, Rumford, Bogdanovies,** Du Bose,*® and Araujo."* 

In Du Bose’s case, the extra-uterine child weighed 2 ounces 
more than its sister, and both were well after 22 months, whereas 
in Araujo’s case a laparotomy was performed for obstructed 
labour, the first child being delivered by Caesarean section and the 
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second, the secondary abdominal one, after opening the right 
ectopic sac, the latter being at first thought to be a fibroid tumour. 
The child delivered by Caesarean section died in convulsions 24 
hours after delivery, but the extra-uterine child was “‘ still alive 
and doing well’’ (Novak), Dr. Le de Araujo having operated on 
this patient at the Santa Casa maternity hospital in 1925; the 
patient died suddenly on the fifteenth day. 


CasE I 


My first case was reported by my junior colleague Dr. G. C. Nandi? 
and so I do not report it again, except to mention a few points. She was 
aged 36, had had 2 children, her last child being born 14 years ago. She 
was admitted in the hospital with the usual picture of a ruptured ectopic 
after a period of amenorrhoea for 6 weeks and a vaginal examination 
revealed a pelvic hematocele. On opening, in addition to hematocele, the 
uterus was found enlarged and so densely adherent to the mass that I 
thought it prudent to remove the uterus with the ectopic sac. A micro- 

‘ scopic section showed chorionic villi among blood-clot through the 
tubal rent and an intra-uterine foetus of about 8 weeks’ duration. 


CasE II 


Patient, aged 36, 11-para, was admitted in the hospital on May 2nd, 
1937, with the following history: : 

Pain all over the abdomen for the last 8 days. The onset of the pain ‘ 
was very acute and sudden, being especially marked on the right side. ; 
The pain gradually spread over the whole of the abdomen, followed by 
nausea and occasional vomiting. Progressive anaemia since the attack of 
pain 8 days ago. History of amenorrhoea for 14 weeks, but no history of 
any trauma. 

On admission the patient looked anaemic; pulse-rate 132 per minute, 
its volume and tension low. Per abdomen : Abdomen felt tumid, shifting 
dullness present. Per vaginam: Outlet, relaxed; cervix had a bilateral 
tear. The uterus was bulky and its definite size could not be made out. 
There was no bulging in pouch of Douglas. A provisional diagnosis of 
ectopic gestation was made. The patient was kept under observation. 

Report of the blood examination : Haemoglobin, 20 per cent ; red blood- 
cells, 2,040,000 per c.mm.; white blood-cells, 5,936 per c.mm.; poly- 
morphonuclear leucocytes, 84 per cent; small mononuclear leucocytes, 
16 per cent ; large mononuclear leucocytes, nil; eosinophiles, nil. 

Urine normal. 

On the fourth day after admission the patient’s pulse-rate increased 
with the abdominal pain, and it was decided to perform laporatomy 
immediately. 

On opening the abdomen free blood was found with a ruptured ectopic 
gestation in the right Fallopian tube. The uterus was found to be 
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enlarged to about 3 months’ pregnancy and a diagnosis of intra-uterine 
pregnancy not being absolutely certain, the uterus was removed along 
with ruptured ectopic sac of the right Fallopian tube. During the removal 
the uterus was found to be gravid (Fig. 1). A corpus luteum was not 
visible in the right ovary. Microscopical section of the sac of the Fallopian 
tube showed chorionic villi in the blood-clot. The patient made an 
uneventful recovery. 


The management of a combined pregnancy is entirely surgical. 
In Novak’s first series where the picture of ruptured ectopic domi- 
nates, immediate laparotomy should be performed and the 
affected Fallopian tube removed. So far as the intra-uterine preg- 
nancy is concerned, perhaps it would be better to leave this alone 
after careful but gentle investigation. Recorded cases are already 
mentioned in which the intra-uterine pregnancy went to term 
after an operation for ruptured ectopic gestation. 


There are certain cases, however, in which the intra-uterine 
pregnancy has to be sacrificed along with the uterus, especially 
when there are too many adhesions to theneighbouring structures, 
associated fibroid tumours, or when there is difficulty in mak- 
ing a sure diagnosis of intra-uterine pregnancy. 

In Curtis’s*’ patient and that of Auvray and Deltar,** supra- 
vaginal hysterectomy had to be performed for fibroid tumour of 
the uterus. The uterus was also removed in Nash’s** patient, 
which being opened out had revealed an ovum of 10 weeks’ con- 
ception. Novak had also difficulty in determining the existence 
of an intra-uterine pregnancy at the operation. I had to perform 
supravaginal hysterectomy in both of my patients, in the first case 
there were too many adhesions and in the second because I was not 
certain whether an intra-uterine pregnancy was present or not. 

In Novak’s second series in which symptoms of intra-uterine 
abortion predominated laparotomy should be performed immedi- 
ately after the evacuation of intra-uterine pregnancy. 

In the third group of cases in which both pregnancies went 
to term, generally the secondary abdominal pregnancy was diag- 
nosed after the natural delivery of the intra-uterine child and lapa- 
rotomy was performed when, as a rule, the child was dead. In 
patients in whom there is a suspicion of co-existing pregnancies 
at term and when the diagnosis may be facilitated by a skiagram, 
one can expect to obtain two living children if the section be made 
at the opportune moment. In this connexion it is interesting and 
indeed worth while tracing the life-history of Du Bose’s and 
Araujo’s extra-uterine babies. 
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TABLE I 
Cases collected 

Duverney (1708) ais Diagnosis at autopsy 

(first case reported) 
Parry (1876) 22 
Strauss (1898) 32 
Zinke!’ (1902) 88 
Simpson (1904) 114* 
Neugebaner (1913) 244t 
Novak (1926) 278t 
Stein 279)| 


* Including his own case. 

+ Including 1 postscript case. 

t Including 2 own cases and 2 postscript cases. 
|| Including his own case, 


Cases cited 


Gemmell and Murray (1933)... 2 
Bland, Goldstein 

and Bolton?® (1933) I 
Lafferty?° (1933) 1 
Smith?! (1933) 1 
Massiah?2? (1934) I 
Ma, aani?s (1934) I 
Basden (1935) I 
Kats*4 (1935) I 
le y* (1935) I 
Heffernan?® (1935) 2 
Faxon?? (1935) I 
de Ceus?® (1935) I 
Barcianos?? (1936) I 
Arist?° (1936) I 
Guibal and Louyot*! (1936) I 
Schurcer®? (1936) I 
Marta’$ (1937) I 
Banister’ (1937) I 
Neumann (1937) 3 
Rainey** (1937) 1* 
Bondurant** (1937) I 
Mitra (1939) 2t 


* Triple pregnancy with extra-uterine twins. 
+ Including 1 cited by Nandi in 1934. 


I am grateful to the Royal Society of Medicine, London, for 
supplying me with some of the references. 
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Osteomyelitis of the Pubic Bones and Staphylococcal 
Septicaemia complicating Pregnancy 


Unusual Changes in Presentation of the Foetus during 
the later weeks of Pregnancy 


BY 


G. RowartTH, M.D., M.R.C.O.G. 


I. 


OSTEOMYELITIS OF THE PUBIC BONES AND STAPHYLOCOCCAL 
SEPTICAEMIA COMPLICATING PREGNANCY. 


Mrs. H.,a primagravida, aged 31 years, attended theantenatal 
clinic for the first time on February 8th when she was 28 weeks 
pregnant. She reported that all had been well so far, and, on 
examination, her condition was found to be normal. A vaginal 
examination was not made, this being usually left until the thirty- 
sixth week of pregnancy. 

She attended again on March 2nd, and was admitted to the 
antenatal ward on account of raised blood-pressure and albu- 
minuria. Her blood-pressure was 150/100, and there was a half- 
part (Esbach) of albumin in the urine; there was also slight 
generalized oedema. 

The patient was placed on routine treatment, and for the next 
few days her condition remained stationary, her pulse-rate and 
temperature were normal. On March 7th, however, her blood- 
pressure rose to 185 /135, and the albumin in the urine to 12 parts. 
She still had no symptoms, but it was decided that labour ought to 
be induced. The fundus of the uterus corresponded to a gestation 
of about 33 weeks, and the foetus was presenting by the vertex 
with the head entering the pelvis. 

Full examination of the pelvis was made on March &th, and it 
was reported as being normal. A soft rubber bougie was intro- 
duced through the cervix to induce labour. Pains commenced on 
March roth, and a still-born infant of 4 pounds 1 ounce was born 
on the same day. Foetal heart sounds had not been heard for 
some hours before delivery. 
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On the day after delivery the patient had a rigor, and her 
temperature rose to 103.8°F. The surgeon who had performed 
the induction had complained on the same evening of a sore throat, 
and a culture from his fauces grew haemolytic streptococci; for 
this reason the patient was immediately isolated and treatment 
with sulphonamide was started. A cervical swab taken at this 
time gave a growth of haemolytic streptococci and bacillus coli, 
but another, taken two days later, grew only bacillus coli. The 
urine contained a few granular casts; there was only a trace of 
albumin, and a culture grew staphylococcus albus. 

Her temperature did not subside on the following days but 
there were no further rigors. Her temperature swung between 
normal and 102°F., and the patient began to complain, for the 
first time, of some stiffness of the joints. She became cyanosed, 
but this was put down to the sulphonamide, as the physical exami- 
nation was negative. A blood-culture which had been taken on 
March 11th was now reported to have grown a staphylococcus 
aureus. 

By March 15th her blood-pressure had fallen to normal, and 
there was a trace of albumin in the urine. There was no alteration 
in the patient’s general condition, but on routine examination a 
pericardial rub was heard. This rub rapidly extended over the 
whole pericardium, and by March atst there was a definite effusion 
into the pericardium. Her temperature remained as before but 
her pulse-rate rose to between 130 and 140._ A second blood- 
culture was reported to have grown the staphylococcus. By 
March 27th the pericardial effusion had become so large that it 
had to be tapped. A thin, purulent fluid was obtained in which 
there were large numbers of staphylococci. Following this, auri- 
cular fibrillation set in, and the patient died on April 4th, 26 days 
after delivery. 


Post-mortem. 


There was a thick, shaggy exudate over the surface of the heart 
and pericardium, a large abscess in the wall of the right ventricle 
had ruptured into the pericardium, but there were no valvular 
lesions. There were small abscesses in the lungs, kidneys, and 
the wall of the uterus, all of which, as well as that in the cardiac 
wall, contained the staphylococcus aureus. The cavity of the 
uterus appeared to be healthy. . 

On incision of the abdominal wall during the course of the 
autopsy, pus was seen to be coming from the region of the sym- 
physis pubis, and on further investigation a large abscess was 
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found between the bladder and the abdominal wall surrounding 
the pubic bones. There was considerable erosion of these bones 
on either side of the symphysis for some distance, and the patho- 
logist was of the opinion that the condition was fairly longstanding 
and had certainly been present before delivery. The pus aon 
this abscess also grew staphylococcus aureus. 


Comment. 


It was curious that this advanced osteomyelitis of the pubic 
bones had not given rise to other symptoms at any time. Localiz- 
ing signs were absent, and, although the pus was very close to the 
surface, even at post-mortem there was not any oedema over the 
site of the abscess. Also, for the period during which the patient 
was in hospital before delivery, there was not any alteration in 
ber pulse-rate or temperature, and there is no reason to suppose 
that there had been previously. The pelvic examination before in- 
duction of labour did not give rise to any pain, and nothing 
abnormal was discovered. 

It was also curious that the abscess in the cardiac wall should 
have been so much larger than any of the others. 

Whether the toxaemia from which the patient was suffering 
was due in any way to the staphylococcal infection is a matter 
for conjecture, but it is probable that some of the albumin in the 
urine was due to pus arising in the renal abscesses. 


II. 


UNUSUAL CHANGES IN PRESENTATION OF THE FOETUS DURING 
THE LATER WEEKS OF PREGNANCY. 


Mrs. J., a primigravida, aged 33 years, was sent to me by 
Dr. Neville Hart, of Townley’s Hospital, Bolton. She had been 
attending his antenatal clinic, but he was unable to admit her 
for delivery because some of his wards had been closed. The 
expected date of delivery was May 22nd, and her health during 
pregnancy was normal. 

On May 11th at the antenatal clinic Dr. Hart found the foetal 
head was still high and mobile and felt abnormally large. An 
X-ray was taken and showed that the foetal head was very nearly 
fully extended and that the back was on the right side. (Fig. 1). 

On May 15th the patient was sent to my clinic so that I might 
examine her before she came into hospital in labour. I had 
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intended to carry out X-ray pelvimetry, but this was not possible 
owing to a fault in the apparatus. A straight plate was taken, 
however, and this showed that the foetus was now lying as a 
fully flexed vertex presentation and that the back was on the 
left. (Fig. 2.) The pelvis was examined digitally and appeared 
to be of normal shape and size. 

On May 22nd the patient came into hospital at 6 p.m. saying 
that she had had backache for two days and that her waters had 
broken at 9 a.m. On examination it was thought that the presen- 
tation was again abnormal and a further X-ray was taken and 
pelvimetry carried out. These X-ray plates showed that the foetal 
head was again fully extended with the back still on the left side 
(Fig. 3) and that the pelvis was of normal shape but very slightly 
smaller than the normal (Fig. 4). The true conjugate was 3.95 
inches and the transverse diameter of the brim 4.7 inches. 

Labour did not proceed satisfactorily, and 24 hours after 
admission, 33 hours after the membranes had ruptured, the foetal 
head was still wholly above the pelvic brim. The pains had been 
of moderate strength during this time, and all the liquor amnii 
had drained away. The patient had rested well with sedatives, 
but she was becoming very distressed and confused mentally. 
Finally, at 6 p.m. on May 23rd, the foetal heart became very irre- 
gular, dropping to about 40 beats per minute during the pains 
with a total rate of less than 100; Caesarean section was per- 
formed after a consultation between Dr. Hart and myself. A 
live infant of 6 pounds 1 ounce was delivered; the face was still 
presenting, and at the operation I could not find any cause in 
the pelvis or the uterus for this abnormality. 

The puerperium was normal except for an attack of acute 
puerperal insanity, which lasted for a week and then cleared up 
completely. 


Comment. 


This case was very interesting from the diagnostic standpoint 
before delivery was effected. The unusual causes of face presenta- 
tion, maternal and foetal, did not seem to be present. Of foetal 
causes, there are described : loops of cord about the neck, tumours 
of the front of the neck, generalized spasm of the muscles of the 
back, and possibly a very short cord binding the foetal abdomen 
to the uterine wall. In this case neither the first two nor the last 
of the causes could have been present, as full flexion of the neck 
was observed in Fig. 2, and the foetus must have had a sufficiently 
long cord to enable it to change from a left to a right position. 
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TWO INTERESTING CASES 


Spasm of the cervical muscles is a possibility, but why should this 
have been intermittent ? Of maternal causes, those described are 
tlat pelvis and tumours in the pelvis or lower part of the uterus, 
usually fibroids. The X-ray, however, shows none of the char- 
acteristics associated with this malpresentation (Fig. 4), and at 
the operation no other cause was found. 

It is, therefore, only possible to say that this malpresentation 
may have been due to spasm of the muscles of the foetal back; 
but it is interesting to have photographic evidence that such 
changes of presentation can take place within a short time of 
term. 


I am indebted to Dr. Giles, Medical Superintendent of the 


Hospital, for permission to publish these two cases; and to Dr. 
Stent, who performed the post-mortem examination. 
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Royal College of Obstetricians and Gynaecologists 


The quarterly meeting of the Council was held on Saturday, 
January 27th, 1940, in the College House, with the Vice-Presi- 
dent, Professor Miles H. Phillips, in the chair. 


The following candidates were elected to the Membership: 


McLelland, Hugh Sylvester, Brisbane, Australia. 
Burnett, Clifford W. F., Southend. 
Chalmers, James Alexander, Royal Air Force. 
Culiner, Alexander, Canada. 

Davidson, Samuel, Birmingham. 

Deacon, Arthur Leonard, London. 
‘Drummond, Malcolm T., Sydney. 

Eadie, Ronald, Crieff. 

Field, Alice Barbara, London. 

Green, Herbert John, Perth. 

Hamilton, Henry Alexander, London. 
Keevil, Nora Louisa, London. 

Kilgour, David Ronald, London. 

Lloyd, Oswald, London. 

Millen, Robinson M., London. 

Percival, Robert C., London. 

Rees, Evan Robert, Harrow. 

Rees, Harold Mitchell, Sydney. 

Roy, Jane B., Dundee. 

Russell, Charles Scott, Oxford. 

Turner, George Routledge, Southend. 
Simons, Philip Neville, Sydney (R.A.N.V.R.). 


The following were admitted to the Membership in absentia: 


Salisbury, Charles Victor, Sydney. 


Thomas, Ebenezer A., Vellore, India. 
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Royal College of Obstetricians and Gynaecologists 


D.R.C.O0.G., MARCH, 1940 
The following have been awarded the Diploma of the College : 


Christie, Sarabai Keshav, India. 
Dawson, Annie Margaret, Manchester. 
Dodd, Bessie, Hull. 
Edwards, Arthur Glyn, London. 

- Evans, Kenneth Arthur, Rochdale. 
Griffith, John, Liverpool. 
Herstein, Archie, Canada. 
Kane, Mary, Glamorgan. 
Kearon, Basil Godkin, Co. Wicklow, Ireland. 
Keith, Elizabeth Gladys, London. 
Lace, Edward John, Bristol. 
Lester, Arnold Marklew, Eastbourne. 
Malloch, Duncan, Ashton-under-Lyne. 
Masih, Mabel Azhar, India. 
Newlands, Elizabeth Vivien, New Zealand. 
Powys, Marjorie Agnes, Harrow. 
Shaw, David Arnold Fletcher, Manchester. 
Sides, John Robert, Stoke-on-Trent. . 
Stewart, Charles James, London. 
Sykes, Violet Evelyn Augusta, St. Albans. 
Thompson, Mary Rosamund, Leeds. 
Towers, Agnes Elizabeth, Birmingham. 
Watson, John Palmer, Leeds. 
Woodford-Williams, Eluned, Redhill, 
Wright, Elizabeth Margaret, Richmond. 


219 


iu 
7 


BOOK REVIEWS 


‘““ Ante-natal and Postnatal Care,’’ by Francis J. BRowneE, M.D., D.Sc., 
F.R.C.S.E., F.R.C.O.G., Professor of Obstetrics and Gynaecology in 
the University of London. Third edition; 622 pages. Price 21s. J. and A. 
Churchill, London, 1939. 


THE third edition of Professor F. J. Browne’s monograph on antenatal and 
post-natal care has considerably outgrown its two predecessors in size and im- 
portance, while the amount of information between its covers can be fairly 
described an encyclopaedic. The reading matter extends to 586 pages, and 
this is followed by a comprehensive bibliography occupying a further 28 
pages, which is an indication of the extensive knowledge Professor 
Browne possesses of the literature of his subject. An index extending to a 
further eight pages follows, and it will thus be evident that there is sufficient 
space here for a full consideration of the many aspects of this subject and 
the fullest use has been made of this space. 

In the preface it is emphasized that the work has been thoroughly revised, 
while two new chapters—one on Heredity and one on Unsuccessful 
Pregnancy—have been added as well as 30 new illustrations. He has also 
called on others for help under certain special conditions: thus Dr. Boycott 
is responsible for the chapter on anaemias in pregnancy, and Dr. R. W. A. 
Salmond has written the chapter dealing with radiology in obstetrics: 
several other authorities such as Dr. Fairbairn and Mr. Wrigley have also 
collaborated, and the value of the work is increased by this co-operation. 

The first chapter comprises an interesting history of the subject of ante- 
natal care, and this is followed by a discussion on diagnosis and the hygiene 
of pregnancy. The emotional aspect of pregnancy and labour are considered 
at some length, followed by a very full presentation of Mendel’s work on 
heredity. After discussing abnormal physical conditions of pregnancy such 
as malpresentations and twins, we come to the important subject of haemor- 
thages, and these are properly considered in considerable detail. The views 
expressed on the treatment of these conditions are essentially sound, and the 
importance of immediate transfer to hospital and the avoidance of vaginal 
examinations are rightly emphasized, while vaginal packing under domestic 
conditions cannot be effective and can only predispose to sepsis. The reasons 
adduced for avoiding the use of Willett’s forceps are however far from con- 
vincing, and we personally find this instrument a stand-by which has greatly 
simplified the treatment of placenta praevia. Again, it is not sufficiently 
emphasized in how great a proportion of these cases simple rupture of the 
membranes with an abdominal binder will suffice to control the bleeding. 

Pelvic contraction and disproportion are carefully described, and the 
pro’s and con’s regarding trial labour, induction of premature labour and 
Caesarean section are fairly considered. 
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In discussing vomiting in pregnancy recent investigations regarding causa- 
tion and treatment are reported and considered, but the neurotic aspect of 
the great majority of these cases is not sufficiently emphasized and it is to be 
regretted that reference is not made to the important work of Hurst and 
Oldfield in this respect. Toxaemia, nervous diseases in pregnancy, tubercu- 
losis, and the anaemias are only a sample of the many other conditions dealt 
with in this work, and in each case a mine of carefully selected information 
is encountered. In discussing toxaemias the important investigation—first 
reported in this journal in June 1939—by the author and Dr. Gladys Dodds 
regarding late prognosis in 400 cases is quoted. The main finding here was 
that in 50 per cent. of these cases residual hypertension persisted and that 
chronic glomerula nephritis did not follow. 

In eclampsia the results were similar, but the percentage of incidence ot 
hypertension was 60. One of the best features of this monograph is the man- 
ner in which the accumulated work of others is presented along with the 
author’s own clinical and experimental observations, so that there is 
throughout a strong personal note: it is no matter of mere scissors and 
paste. 

Enough has been said to demonstrate the high quality of this book, and 
it may be added that the paper, binding, printing and illustrations are of 
the best, and contribute materially to the pleasure of reading. 

Personal points of divergent views as indicated above do not detract in 
any way from the real value of this book, which should be in the possession 
of everyone who is engaged in obstetrical work. 

Gilbert I. Strachan. 


“* Midwifery,’ by CHRISTIE BROWN AND BARTON GILBERT. 


THE authors of this book represent an immense combined experience in the 
teaching of midwifery, and it is not surprising that they have produced a 
work of high merit. 

One of the most serious of the difficulties to be overcome, or ignored, by 
those who teach pupil-midwives is the unfamiliarity or total ignorance 
of their students regarding the physical, chemical, and _ biological 
principles on which the science of Obstetrics is based. This new work 
tackles the problem by devoting a section to the basic sciences. Physical 
and chemical phenomena are explained with lucidity and brevity and are 
illustrated by examples drawn from obstetric physiology. This section and 
the following one on General Anatomy and Physiology, make the book of 
unique value to any midwife, whether pupil or certified. 

The information on normal and abnormal pregnancy and labour will be 
grasped easily by a beginner, because of the author’s clarity of style and 
their continual reference to the general principles which underlie the facts. 
The mechanisms of the various presentations are explained in a manner 
which makes them seem easy and inevitable. Throughout the book, 
diagrams are clear and assist the text. 
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In the section on The Child, Dr. Richard H. Dobbs writes well on the 
accepted teaching and on the problems of his speciality. As the book be- 
comes known it seems certain it will take its place as the best of the mid- 


ives’ textbooks. 
wives’ tex s RLD. 


‘*Caesarean Section: Lower Segment Operation,’’ by C. McINntTosH 
MarsHaLL, F.R.C.S. (Pp. 230; 107 figures; 2 plates. 21s. net.) 
London: Simpkin Marshall, Ltd., Bristol: John Wright and Sons, 
Ltd. 1939. 

THE author has written this book on the basis of experience gained while 
acting as Resident Obstetric Assistant to the Liverpool Maternity Hospital. 
During this time he performed 250 lower uterine segment Caesarean sec- 
tions without a fatality. It must be stated at once that this volume is a 
most outstanding production and should be read with care by everyone who 
is called upon to deal with difficult obstetric cases. The best results can 
be obtained only by the experienced obstetrician, and the book 
demonstrates clearly the importance of attention to the most minute detail 
in technique. 

The introductory chapter is historical, then follows a chapter on the 
anatomy of the uterus, the lower uterine segment and cervix. Anaesthesia 
is dealt with in detail. The operation performed in clean cases is described, 
and the various modifications suitable for potentially infected cases are 
described and discussed in detail. The operation is used chiefly in the treat- 
ment of cases of disproportion, but it is used also in cases of placenta praevia. 
The author employs Caesarean section as the mode of delivery in a very 
high proportion of cases of placenta praevia, and he states that out of 43 
cases 27 were operated upon when the diagnosis had been reached by 
consideration of the symptoms only. There are probably many who will 
not accept this view. Mr. Marshall advocates as his reason the danger of 
vaginal examination producing further severe bleeding. There is no doubt 
that if the vaginal examination is made it should be carried out in the 
operating theatre where Caesarean section can be performed at once if 
necessary. The author gives his reasons for preferring lower uterine 
segment to classical Caesarean section in this condition. 

The literature has been reviewed, and while Mr. Marshall gives details 
of the technique of many obstetricians, he states his own opinions very 
definitely and clearly and gives his reasons. He prefers local anaesthesia to 
spinal or general anaesthesia, and expresses the opinion that only by the 
use of local infiltration can the operative mortality be reduced to a 
minimum. He has no doubt about the overwhelming advantages of the 
lower uterine segment Caesarean operation over the classical method, the 
chief advantage being the lessened risk of peritonitis. 

The book is very well arranged, the paper and illustrations are excellent, 
and it should find a place in the library of every obstetrician. 

D.B. 
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Review’ of Current Literature. 


Director; FREDERICK Rogues, M.A., M.D., M.Chir. (Cantab.), 
F.R.C.S., F.R.C.0.G. 


TuH1s Review contains the lists of contents and abstracts of the more 
important articles from the following journals with which the ‘‘Journal 
of Obstetrics and Gynaecology of the British Empire’ exchanges : — 


British.—The Lancet; British Medical Journal. 

Canadian.—The Canadian Medical Association Journal; Bulletin Médical 
de Quebec. 

Australian.—Medical Journal of Australia; The Australian and New 
Zealand Journal of Surgery. 

Indian.—The Calcutta Medical Journal. 

American.—American Journal of Obstetrics and Gynecology; The 
Journal of the American Medical Association; Surgery, Gynecology 
and Obstetrics; American Journal of Diseases of Children. 

French.—La Gynécologie; Gynécologie et Obstétrique; Bulletin de la 
Société d’Obstétrique et de Gynécologie de Paris. 

Belgian.—Brixelles Médical. 

Italian.—Annali di Obstetrica e Ginecologia; Archivo di Obstetrica e 
Ginecologia; Revista Italiana di Ginecologia, Bologna. 

German.—Archiv fiir Gynikologie; Zeitschrift fiir Geburtshiilfe und 
Gynikologie; Zentralblatt fiir Gynikologie; Monatsschrift fiir Geb- 
urtshiilfe und Gynikologie; Miinchener Medizinische Wochenschrift; 
Monatsschrift fiir Krebsbekampfung. 

Scandinavian.—Acta Obstetrica Scandinavica. 

South American.—Boletin de la Sociedad Obstetrica y Ginecologia 
de Buenos Aires. 

Japanese.—Japanese Journal of Obstetrics and Gynaecology. 


The Review of Current Literature thus keeps the readers of the Journal 
in touch with current literature throughout the world. At the end of the 
year an Index of all the subjects contained in the articles of the above 
journals is printed. Arrangements are also made to include abstracts of 
important articles on border-line subjects, such as Physiology, Biology, and 
Biochemistry. 


LIST OF ABSTRACTORS 


London: J. Beattie, F.R.C.S.; A. C. BELL, F.R.C.S.; R. K. Bowes, 
F.R.C.S.; J. Lyte CAMERON, F.R.C.S.; ALBERT Davis, F.R.C.S.; 
F. H. Fintatson, F.R.C.S.; B. Girpert, F.R.C.S.; R. J. 
F.R.C.S.; R. LicHtwoop, F.R.C.P.; J. A. Moore, F.R.CS.; 
C. D. Reap, F.R.C.S. (Edin.); F. Rogues, F.R.C.S.; R. WINTERTON, 
F.R.C.S. 

Felsted: W. E. CROWTHER, M.B. 

Leeds: R. H. B. Apamson, M.D., AND B. JEAFFRESON, F.R.C.S. 
Liverpool: M. Datnow, F.R.C.S.; P. Mapas, F.R.C.S.; T. N. A. 
JEFFcoaTE, F.R.C.S. 

Manchester: R. Newton, M.D. 

Glasgow: JANE H. FILSHILL. 
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The Canadian Medical Association Journal. 


Vol. xli, No. 5, November, 1939. 
A method of breech delivery. N. W. Philpott, M.D. 


A METHOD oF BREECH DELIVERY. 

The foetal mortality in breech delivery is very high, ranging in many 
clinics from 15 per cent to 60 per cent. Some of the leading hospitals in 
England and America report foetal deaths to be over 50 per cent. The out- 
standing cause of death is intracranial haemorrhage. The author has made 
a special study, theoretical and practical, of breech delivery, and by con- 
centrating his efforts on the subject has succeeded in lowering the foetal 
death rate by 3 per cent. He reports 776 breech cases in the years 1929 to 
1939. The percentage of babies born dead was 17.2 and neonatal deaths 
12.3. He also quotes a personal series of 100 cases. The foetal death rate 
was 15.2 per cent. 

One of the outstanding causes of cranial injury is poor dilatation of the 
soft parts of the birth canal. Footling cases, in which dilatation of the soft 
parts is less marked than in the true breech type, are attended by a high 
death rate. The author advocates masterly inactivity to permit of maximal 
dilatation of the soft parts, the employment of a large Voorhees’s bag in the 
early stages of labour, the use of sedatives in the early stage, wide epis- 
iotomy, the delivery of the after-coming head by pressure from above, 
with application of forceps if necessary. Slow delivery of the head is 
advised. 

J. Lyte Cameron. 


The Medical Journal of Australia. 


Vol. i, March rath, 1938. 

*The detection, significance and serological treatment of puerperal sepsis 
due to the clostridium Welchii (puerperal gas gangrene). Charles W. 
Adey. 

Maternal nutrition and neonatal deaths; a comparison of the neonatal 
mortality rates of Queensland and South Australia. A. Jefferies. 
Vol. i, March 26th, 1938. 

The control of maternal mortality and morbidity. R. Marshall Allan. 

The interpretation of MacLean’s urea concentration test in assessing renal 
functions in pregnancy. Vera I. Krieger. 

Vol. i, April 9th, 1938. 

A bacteriological and clinical study of the professional personnel of 
maternity hospitals, with special reference to carriers of haemolytic 
streptococci. Lucy M. Bryce and Phyllis Tewsley. 

Traumatic rupture of the urethra and its treatment. H. S. Moore. 

Vol. i, April 16th, 1938. 

*Maternity and some of its problems. H. S. McLelland. 
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Vol. i, April 23rd, 1938. 

Indications for interference during labour. Arthur M. Wilson. 
Vol. i, April 30th, 1938. 

Maternal welfare. Alfred J. Gibson. 
Vol. i, May 2ist, 1938. 

Carcinoma of the cervix from the point of view of the general practitioner. 

F. Brown Craig. 
Vol. i, May 28th, 1938. 
Methods of induction of labour. John S. Green. 
Vol. ii, July 23rd, 1938. 
Ether anaesthesia and analgesia in midwifery. Thomas H. Small. 
Vol. ii, August 2oth, 1938. 

Infection with trichomonas vaginalis treatment with silver picrate. H. G. 
Furnell. 

Vol. ii, September 17th, 1938. 

*A critical survey of renal function tests in their application to the 
determination of renal efficiency in toxaemias of pregnancy. Vera L. 
Krieger. 

Vol. it, November 26th, 1938. 

Accidental haemorrhage. M. T. Drummond. 

Vol. ii, December 17th, 1938. 

A statistical tabulation of the results of treatment of carcinoma of the 
uterus. H. E. Downes. 

Vol. i, February 4th, 1939. 
Metropathica haemorrhagica. H. H. Schlink. 
Vol. i, February 18th, 1939. 
A case of abdominal pregnancy with a full time living child. I. C. Hains. 
Vol. i, April 8th, 1939. 
Foetus amorphus. Isadore Brodsky. 
Vol. i, April 15th, 19309. 

*Disorders of maternal carbohydrate metabolism complicating pregnancy. 
A. M. Davidson. 

Vol. i, June roth, 1939. 

Rupture of a branch of the epigastric artery complicating pregnancy. 
Dixon Hughes. 

Vol. i, June 17th, 1939. 

A note on the type of haemolytic streptococci occurring in an outbreak of 
puerperal sepsis. Lucy M. Bryce. 


PUERPERAL SEPSIS DUE TO THE CLOSTRIDIUM WELCHII. 


The toxin produced by the clostridium Welchii is found by injection 
to possess two properties, it is haemolytic and it produces local necrosis 
when injected into laboratory animals. In a meat broth the gas will exert 
a pressure of seven pounds to the square inch. 

Haemolysis and necrosis take place when the uterine contents become 
infected by the clostridium Welchii giving rise to a haemorrhagic discharge, 
blood-stained urine, and circulatory failure. 
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An antitoxin has been prepared which is of considerable value in the 
treatment of infections, but the infections are frequently too widespread 
before the antitoxin can be given. 


MATERNITY AND SOME OF ITS PROBLEMS. 

A well balanced diet is necessary. Excess of protein and lack of vitamin 
B will have detrimental effects, but if sufficient vitamin B complex is 
given this will allow a full amount of protein safely to be taken. This un- 
doubtedly has some relation to the toxaemias of pregnancy. It is known 
that the ratio between serum-albumin and serum-globulin during preg- 
nancy is reduced, while in eclampsia the serum-albumin is very much 
reduced. Strauss treated a series of cases of toxaemia of pregnancy with 
high protein and high vitamin B complex diet, with good results. The 
author’s results have also been excellent. 

The author states that there is a relation between threatened mis- 
carriage and toxaemia of pregnancy; he recommends feeding these cases 
on a high protein diet. 

Anaemia is not uncommon, generally of the microcytic type. There is 
generally a hypochlorhydria during pregnancy which does not favour the 
absorption of iron. Babies born of anaemic mothers tend to develop 
anaemia themselves during the first few months of life. 


A CritTicaAL SURVEY OF RENAL FUNCTION TESTS IN THEIR APPLICATION TO 

THE DETERMINATION OF RENAL EFFICIENCY IN TOXAEMIAS OF PREGNANCY. 

A series of 200 cases of normal and toxaemic pregnancy were used in 
an investigation into the value of the urea concentration excretion test, 
the Van Slyke clearance test, the test for the urea concentration factor, 
the Fowweather clearance and the Rabinowitch tests. It was found that 
the urea concentration excretion test and the Fowweather urea clearance 
test formed an excellent combination for assessing renal function. The 
other tests were unreliable. When there were discrepancies between the 
urea concentration excertion test and the Fowweather test, the former 
was more likely to be correct. 


DIsoRDERS OF MATERNAL CARBOHYDRATE METABOLISM COMPLICATING 
PREGNANCY. 

The patient was 27 years old. Two previous confinements in which 
she had babies weighing 10%4 lb. and 12 Ib., which had been stillborn as a 
result of birth injuries from delivery with the forceps. There was no 
history of any glycosuria on either occasion. At the thirty-third week of 
her third pregnancy the urine was found to contain to per cent of glucose, 
aceto-acetic acid and acetone. 

She was given a full diet and 4o units of insulin per diem which kept 
her urine free of sugar and ketone bodies. Her blood-sugar was low, 
indicating a low renal threshold for sugar. 

Caesarean section was performed at the thirty-fifth week; a female child 
weighing 8 Ib. 14 oz. was delivered, which survived only 8 hours. During the 
next 7 days the urine became normal. W. R. WINTERTON. 
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The American Journal of Obstetrics and Gynecology. 


Vol. xxxvii, No. 1. 


The incidence of anovulatory menstruation among patients of low fertility. 
John Rock, M. K. Bartlett and Donald D. Matson. 

The degree of normal menstrual irregularity. Leslie B. Arey. 

*Retinal examinations. Robert D. Mussey and B. J. Mundell. 

Uric acid metabolism in eclampsia. J. F. Cadden and H. J. Stander. 

*The effects on the blood from injections of endocrine principles in the 
female. Charles A. Hill. 

Pregnancy complicated by sickle cell anaemia. Ernest W. Page and 
Maurice Z. Silton. 

Studies on pregnandiol. Robert B. Wilson, L. M. Randall and A. E. 
Osterberg. 

X-ray demonstration of submucous myomata by combined use of injections 
of hippuran and carbon dioxide. I. C. Rubin. 

Breech presentation and prophylactic external cephalic version. 
Isadore A. Siegel and Hugh B. McNally. 

The effect of quinine-calcium on uterine motility. J. R. Johnson. 

Routine Roentgen pelvimetry in 600 primiparous white women con- 
secutively delivered at term. Herbert Thoms. 

Uterosalpingography with skiodan acacia. Alfred M. Hellman, Joseph Q. 
Jonas and James A. Rosen. 

The role of hysterectomy in the production of menopausal symptoms. 
A. Louis Dippe. 

Endometriosis in laparotomy scars. C. C. Briscoe. 

Endometrial patterns in dysmenorrhea. J. Kotz and Elizabeth Parker. 

The effect of pregnancy and the corpus luteum upon the vesical muscle. 
O. R. Langworthy and C. Bernard Brack. 

Hematometra. Phineas Bernstein and Robert Walter. 

A review of Caesarean sections. Isadore Daichman and William Pomer- 
ance. 

Insulin treatment of dysmenorrhea. Edna W. Schrick. 

Dermoid cyst of the ovary with perforation of the urinary bladder and of 
the sigmoid colon. Bayard Carter, Walter L. Thomas and Richard L. 
Pearse. 

Nephrectomy for unilateral tuberculosis followed by pyelitis in the remain- 
ing kidney during pregnancy. Norman Pleshette. 

*The effect of irradiation on the function of the ovary in young girls. Ira I. 
Kaplan. 

Treatment of vaginal moniliasis with silver picrate. H. A. Shelanski and 
Frank M. Kern. 

An unusual irregularity of the foetal heart during pregnancy. Lyman 
Burnham. 

Dicephalous monsters. B. James Reaves. 

A one-handed clove hitch for obstetric manoeuvres. Le Mon Clerk. 
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New types of cervical applicators for tubal insufflation and uterosalpingo- 
graphy. Emmett D. Colvin. 

Selected Abstracts. Endocrinology. 

Vol, xxxvii. No. 2. 

*The occurrence and significance of nucleated erythrocytes in the foetal 
vessels of the placenta. Carl T. Javert. 

The effect of calcium upon uterine contractions and upon the uterine 
response to intravenously injected oxytocics. D. N. Danforth and A. C. 
Ivy. 

Urological complications following complete hysterectomy and_ supra- 
vaginal hysterectomy. A. J. Murphy. 

A critique of the factors involved in Caesarean section mortality. Edward 
A. Schumann. 

The position of total hysterectomy in the treatment of benign and malig- 
nant conditions of the uterus. V. S. Counseller. 

A critical analysis of blood-loss following delivery. Arthur M. Reich. 

Aetiological factors in sterility. J. Kotz and Elizabeth Parkez. 

*Neonatal mortality at the Philadelphia Lying-in Hospital. Ralph M. 
Tyson. 

Retroperitoneal cystic lymphangioma. C. B. Ingraham and J. M. Nelson. 

*Post-partum haemorrhage as a cause of death. Clayton T. Beecham. 

The inhibiting effect of pentavalent arsenicals upon trichomonas, A. E. 
Rakoff, 

The treatment of pelvic inflammation by the iontophoresis of a choline 
compound. Adolph Jacoby. 

A comparative study of the effectiveness of two antiseptics in preventing 
infection following delivery. John E. Tritsch. 

The use of blood transfusion in the treatment of pyelitis complicating 
pregnancy. Louis H. Douglas and Kenneth Laughlin. 

Blood-sugar changes in labour and after delivery. Allen L. De Camp. 

Non-effect of removal of the ovaries during pregnancy in the rhesus 
monkey. Carl G. Hartman. 

The relation between hydatid moles, relative ischemia of the gravid 
uterus, and the placental origin of eclampsia. Ernest W. Page. 

Bartholinitis and Skeneitis due to trichomonas vaginalis. H. A. Shelanski 
and Saul P. Savitz. 

Lithopoedion developed from extra-uterine gestation in intra-uterine and 
extra-uterine pregnancy. Albert Mathieu. 

Tubal pregnancy with tuberculous salpingitis. C. S. Stevenson and L. R. 
Wharton. 

Primary malignant melanoma of the vulva. W. O. Johnson. 

Primary lymphangioma of the Fallopian tube. S. Sanes and Robert 
Warner. 

Primary carcinoma of the Fallopian tube. D. Nelson Henderson. 

Puerperal haemorrhage in the chimpanzee. James H. Elder. 

Congenital transverse septum of the vagina complicating pregnancy. 
Arthur M. Davids. 
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Extra-uterine and intra-uterine pregnancy. Frank J. Clarke. 

Successful termination of pregnancy following bilateral sympathectomy. 
Joel Millar Melick. 

Uteroplacental apoplexy. J. P. McComb. 

Tuberculosis of cervix. Henry S. Fischer and David Held. 

Pregnancy complicated by bilateral cystic ovaries. C. D. Hoffmann. 

A report of a case of intra-uterine asphyxia of the foetus at term due to a 
true knot in the cord. G. A. Mitchell. 

A simple and inexpensive carrier for premature babies. Beatrice McKellar. 

Umbilical cord clamp. Milo R. White. 

Editorial. Tuberculosis and Pregnancy. 

Caesarean section. Edwin F. Daly. 

Selected Abstracts. Endocrinology. 


RETINAL EXAMINATIONS. 


The majority of writers are now agreed that pathological and clinical 
findings in cases of acute late toxaemia of pregnancy show evidence of gene- 
ralized arterial spasm. Likewise, the examination of patients suffering 
from severe eclampsia and pre-eclampsia usually demonstrates the presence 
of spasm of the small arteries of the retina and of the capillaries of the 
nailfold. Furthermore, in most instances, accurate retinal examination will 
reveal a distinct difference between the retinal changes produced by chronic 
vascular sclerosis or chronic nephritis and those present in cases of acute 
late toxaemia of pregnancy. Because of the risk of permanent cardio- 
vascular and glomerular damage following toxaemia of pregnancy, the 
authors have reviewed their cases in order to see whether they could come 
to a conclusion concerning the need for the termination of the pregnancy. 
They found that often demonstrable spasm of the retinal vessels gave a very 
accurate index of the rate at which this spasm, and, therefore, the clinical 
course of the disease was progressing. 

They divide these retinal changes into four stages: (a) spastic narrowing 
of the arterioles of the retina, which may affect all branches of the central ~ 
artery; (b) a stage in which irregular constriction of the lumen of the 
arterioles usually appears first, or to a more severe degree, in smaller nasal 
branches, and may vary from day to day; (c) a stage in which narrowing 
and constriction are more fixed and cotton wool patches or haemorrhagic 
areas may appear; and (d) one in which diffuse retinitis of the albuminuric 
type is found. Correlating this tabulation with the clinical findings in 108 
patients who had late toxaemia of pregnancy, they found that retinal 
changes were present in all cases in which the blood-pressure was 200 or 
more (severe), in 90 per cent of cases with a blood-pressure between 170 
and 200, and in only 52 per cent of cases with a blood-pressure of 160 or 
less (mild). Therefore, there was a progressive relation between the higher 
systolic pressures and the more severe changes in the retinal arterioles. 

During the last 15 years the authors have found that the information 
obtained from an examination of the retina has been increasingly useful in 
the management of late toxaemia. Interruption of pregnancy has been 
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advised and undertaken when retinal examination has given evidence of 
an advance in the vascular lesion, although there has been no untoward 
change for the worse in the patient’s clinical condition. Also, amorg a 
group of some 12 patients whose systolic pressures ranged from 150 to 
200 mm. of mercury, the absence of any evidence of vascular change 
undoubtedly influenced the decision not to terminate the pregnancy. 


THE EFFECTS ON THE BLOOD FROM INJECTIONS OF ENDOCRINE PRINCIPLES IN 
THE FEMALE, 

Hill deplores the lack of information concerning the study of blood 
changes in connexion with the administration of endocrine principles in the 
human being. He began his investigations on cases of hypochromic anaemia 
which showed evidence of endocrine imbalance. He found that women 
hardly ever maintained a normal concentration of haemoglobin between the 
ages of 25 and 45, and that there was an association between this variation 
and glandular imbalance. 

He investigated 30 intelligent women who were anaemic and were suffer- 
ing from menstrual upsets, headaches, melancholia, flushes, etc. Each case 
was treated with 2,250 R.U. of progynon spread over six consecutive days. 
This was followed by 1,000 R.U. of anterior pituitary-like principle in 
twice weekly doses of 100 R.U. With this, there was an immediate im- 
provement of 10 to 20 per cent in the haemoglobin percentage and in the 
erythrocyte count. 


THe EFFEcT OF IRRADIATION ON THE FUNCTION OF THE OVARY IN YOUNG 
GIRLS. 

Kaplan points out that frequently there is much hesitation to employ 
irradiation in young women for the treatment of conditions near the ovary 
because of the belief that this must result in sterilization. The author does 
not believe that this is true and quotes a case in support of his contention. 
A girl aged four years was treated with intensive X-ray and radium 
therapy for a tumour in the pelvis. The treatment was spread over three 
years, and the mass gradually disappeared. In spite of all this radiation 
she developed a normal physique and began menstruating at the age of 12. 
At the time of this report she was aged 14 years and her menstruation was 
still perfectly normal. 


THE OCCURRENCE AND SIGNIFICANCE OF NUCLEATED ERYTHROCYTES IN THE 

FOETAL VESSELS OF THE PLACENTA. 

Javert investigated the venous blood of 400 unselected newborn infants; 
the normoblasts and the erythroblasts were counted and their numbers were 
expressed in terms of a hundred leucocytes. The average number obtained 
for normoblasts was 8.7 and for erythroblasts 1.1. This investigation was 
done to obtain the normal figure of these cells for comparison in cases of 
erythroblastosis foetalis and in cases of prematurity. In cases in which 
there was clinical evidence of prematurity 10 or more nucleated erythro- 
cytes per 100 leucocytes were found. However, 32 per cent of excessive- 
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sized infants were premature according to the blood smear and 33 per cent 
of the infants considered to be premature were mature according to the 
blood examination. As prematurity is frequently associated with haemor- 
thagic disease, erythroblastosis foetalis and intracranial haemorrhage, Javert 
is of the opinion that a blood examination should be carried out in all cases 
of clinical or suspected prematurity. An average of four days was required 
for the disappearance of the nucleated red cells from the circulating blood; 
in six cases of erythroblastosis foetalis three to 11 days were required 
before the blood became normal, an average increase of one-third of the 
normal time. Premature infants, with an increased number of normoblasts, 
required less time to reach the non-nucleated condition. He also found 
that the ratio of erythroblasts to normoblasts was of value in the deter- 
mination of prematurity. This ratio was found to be 6:1 for premature 
infants, and from 10:1 to 14:1 for mature infants. Javert is of the opinion 
that weight, length and the number of nucleated cells are better indices of 
prematurity, immaturity and maturity than the duration of pregnancy. 
Twin infants should have different standards for maturity and prematurity 
from single infants. 


NEONATAL MORTALITY AT THE PHILADELPHIA LYING-IN HospIrTat. 

Any communication which might help in lowering the neonatal mortality 
is welcome, and Tyson’s paper contains many important suggestions and 
observations. Ten years ago the staff of the Philadelphia Lying-in Hospital 
began a more careful analysis of infant deaths. All infant deaths were 
discussed at a monthly staff meeting and attempts were made to ascertain 
the circumstances concerning these deaths, and to fix individual responsi- 
bility. Such fearless and probing discussions among the members of the 
staff should also be the rule in every maternity hospital in Great Britain. 

This report contains the data for 7 years from April 1930, including both 
private and ward cases. During this time there was a total mortality of 
6.1 per cent and a corrected mortality, after the omission of all infants 
under four pounds in weight and all deformed infants, of 2.6 per cent. With 
each year the mortality had steadily declined. Prematurity, asphyxia, 
trauma, and infections accounted for the greatest number of deaths. Tyson 
is of the opinion that the obstetrician plays the greatest part in decreasing 
neonatal mortality, but he also thinks that there should be the closest 
co-operation between the obstetric and pedriatric staffs. The exact cause 
of death should never be left in doubt; all autopsies should be performed 
by skilled pathologists, microscopic sections should be made and _ post- 
mortem cultures taken. 


Post-PaRTUM HAEMORRHAGE AS A CAUSE OF DEATH. 

The author analyses 52 cases of post-partum haemorrhage which died as 
the result of loss of blood from 1931 to 1936, inclusive. This cause of death 
occurred once in every 3,527 labours. The Maternal Welfare Committee of 
. the Philadelphia County Medical Society judged 32, or 6.15 per cent, of 
these deaths to be preventable; responsibility for 28 deaths, or 53 per cent, 


231 


thes 
- 


JOURNAL OF OBSTETRICS AND GYNAECOLOGY 


was assigned to the attendant as treatment was deficient; the remaining 
four preventable deaths, 7.5 per cent, were due to the ignorance of the 
patients while 20, or 38 per cent were termed non-preventable. 

Four of this series were cases of late post-partum haemorrhage; in the 
remaining 48 cases the bleeding quickly followed delivery. There was no 
case of sudden heavy bleeding quickly followed by death, but rather one 
of steady moderate bleeding over a period of several hours, ending in shock 
and death, as apparently no one was alarmed. The average time between 
delivery and death of the mother was 5 hours and 20 minutes, and in no 
case was there not time enough for adequate treatment. The cause of the 
bleeding in this series was stated to be retained placenta in 14 cases, 
abruptio placentae in 7, and uterine inertia in 6. In 14 cases no definite 
cause was given, and it is probable that uterine inertia again played the 
important part. The remaining cases were due to lacerations, fibroids, etc. 

Discussing the methods which were employed for the control of the 
bleeding, the author deplores that uterus was packed only in 28 cases, and 
that it was repacked only in 12 cases in spite of the fact that blood had 
soaked through most of the original packs. Six of the 14 retained placentae 
were manually removed; yet 7 patients were allowed to die without an 
attempt of this traditional form of treatment. Thirty-six cases, or 69.2 
per cent, were given intravenous saline but only 30 per cent of cases 
received a blood transfusion, in spite of the fact that 79 per cent of the 
deaths occurred in hospital. Buchan considers that the treatment of post- 
partum haemorrhage starts in the ante-natal period. Malnutrition, foci of 
infection and anaemia should be dealt with and, if there is a history of 
previous haemorrhage, the cause should be ascertained and measures taken 
to prepare for a recurrence of this complication he advises the injection of 
1 c.c. of pituitrin as soon as the child is born. He quotes other opinions 
against this procedure, but in spite of that he reports that he has seen 
nothing but good come of it. He strongly advocates early transfusion, 
packing and a thorough search for lacerations in the body of the uterus, 
particularly after version, in the cervix and vagina. If the placenta has 
not already been delivered, manual removal should not be delayed, and its 
removal should be followed by uterine packing. 


La Gynécologie 


June, 1939. 
*A contribution to the study of the function of the diseased kidney during 

pregnancy and the puerperium, P. Cambier and J. Snoeck. 

Uterine fibromata : attempts to introduce physiological methods of therapy. 
E. Forgue. 

Athleticism in women : its relation to the maternal functions. E. Cova. 

The measures employed by the Italian Government to encourage fertility 
and ensure a rise in the birth rate. G. Acconci. 
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REVIEW OF CURRENT LITERATURE 


Improved hygiene and its particular reference to Italian mothers. Sterility 
amongst the peasantry. J. Aiello. 


A CONTRIBUTION TO THE STUDY OF THE FUNCTION OF THE DISEASED KIDNEY 

DURING PREGNANCY AND THE PUERPERIUM. 

Whatever the basic causative factor responsible for puerperal con- 
vulsions may be, there is certainly no doubt that it is accompanied by 
circulatory disturbance which often assumes the form of a vaso-constrictor 
crisis, and attacks certain capillary areas. 

Volhard and Farh consider that the renal damage in eclampsia is due 
to vascular spasm. They postulate that the spasm is accompanied by local 
ischaemia and that this in turn gives rise to areas of degeneration. Wissman 
and Hinselman confirm this theory by demonstrating spasm in the vessels 
on the retinal edge and also spasm in the small sub-ungual vessels. 

At the present time it is impossible to say whether the albuminuria 
and oedema are fundamental and inseparable from the eclamptic picture or 
whether they are incidental to it. Quite possibly or even probably they are 
caused by an unknown factor common to all manifestations. 

In the paper under consideration the authors examined the renal 
function in many suitable cases and laid particular stress on the Rehberg 
method of assessing it. 

In 1926, Rehberg, working on the filtration re-absorption theory, claimed 
that the elimination of creatinine in the urine was a reliable indication of 
the volume of glomerular filtration. In normal man the index of creatinine 
concentration is always higher than that of urea. Thus, taking a subject in 
whom the blood contains 0.or grammes of creatinine per litre and 0.20 
grammes of urea, the urine will contain 1 gramme of creatinine per litre and 
12 grammes of urea. Thus in such a urine the creatinine is one hundred 
times more concentrated than in the blood, the urea only 60 times. If one 
accepts the theory of filtration re-absorption then the cretinine contained 
in the urine has passed the threshold of the glomerular membrane by 
filtration. The glomerular urine is an ultra-filtrate of plasma. Rehberg 
considers the elimination of creatinine a reliable indication of the glomerular 
filtration power. 

In practice the amount of creatinine in the blood is small and therefore 
difficult to assess. The authors advocate the ingestion of creatinine so as to 
facilitate experimental work. Two grammes of creatinine are given on a 
fasting stomach, together with 500 c.c. of water. The water is given to 
ensure diuresis. One hour later the bladder is emptied by catheter and some 
blood withdrawn from a vein. Forty minutes later further samples of blood 
and urine are taken. The exact urinary volume is also estimated so that the 
number of cubic centimetres of urine excreted per minute is known. The 
calculation of the volume of glomerular filtrate is performed in the following 
way. Supposing the subject voids 60 ¢.c. of urine in 40 minutes, that is 
1.5 c.c. per minute, and the urine contains 3.5 grammes of creatinine per 
litre or 3.5 milligrammes per c.c. The blood contains .5 grammes of crea- 
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tinine per litre or .o5 milligrammes per c.c. The index of concentration 
is therefore 70, that is the creatinine contained in 1 c.c. of urine is contained 
in 70 ¢.c. of the glomerular ultra-filtrate. Since the patient voids 1.5 c.c. 
in one minute the volume of glomerular filtrate is 70 multiplied by 1.5, or 
105 ¢.c., per minute. The authors have worked on these lines in their in- 
vestigations. They argued that if the amount of creatinine excreted is in- 
dicative of the volume of the glomerular filtration, then, if marked vaso- 
spasm occurs in the kidney in eclamptic states, the glomerular volume 
should be lowered and the amount of creatinine excreted diminished. 

The authors approached the subject with some reserve. 

Homer Smith has shown that in part the creatinine excretion in man 
occurs through a process of tubular secretion and that, therefore, the 
Rehberg technique does.not give an exact indication of the glomerular 
volume. The authors limited themselves therefore to finding out if any 
marked variation in the excretion of creatinine occurred in the eclamptic 
states. They also enquired into urea excretion. An exhaustive examination 
was made on 7 cases of eclampsia. 

They found that the elimination of creatinine was markedly reduced 
during the convulsive stage of the disease and that the elimination of urea 
was also considerably diminished. They believe that this supports the idea 
of vaso-spasm in the kidneys, and that the concomitant rise in blood- 
_ pressure is corroborative evidence of this. Probably the glomerular vessels 
participate in the general vaso-constriction. Also the glomerular filtration, 
much diminished during the period of the eclamptic crisis, improves during 
the following days even when the general hypertension persists, and one is 
justified in inferring that during the eclamptic state there is perhaps a local 
vaso-constriction more marked in the arterioles of the kidneys than in the 
rest of the body. The elimination of creatinine was particularly reduced in 
those eclamptics who had not been delivered. When convulsions occur about 
the time of delivery or soon afterwards the reduction in creatinine excretion 
is least marked. 

These observations should be compared with the clinical observations 
that eclampsia occurring at the end of pregnancy has a much worse prog- 
nosis than that which appears for the first time about the time of labour, 
or immediately post-partum. 

The experiments also showed that during the first few days following 
confinement the creatinine excretion usually rose to normal. 

Six cases of toxaemia without convulsions were also investigated. 

In the first four of these albuminuria, oedema and slight hypertension 
occurred. None of them had angiospastic manifestations and the excretion 
of creatinine was normal, or even a little higher than usual. 

In the remaining two patients pre-eclamptic signs were present. One 
of them exhibited spasm of the retinal arteries. In both the excretion of 
creatinine was markedly diminished. 

C. W. B. RIcKarRDs. 
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Gynécologie et Obstétrique. 


Vol. xxxix, No. 6, June, 1939. 
Report of the Eleventh Congress of the Association of French 
Gynaecologists and Obstetricians. 
*Physiology of the breast in pregnancy. M. Ingelbrecht. 
*Pathology of the breast in pregnancy. R. Bourg. 
*The termination of pregnancy in cardiac disease: indications and 
technique, P, Balard and R. Mahon. 


Vol. xl, No. 1, July, 1939. 
*Pathogenesis of functional bleeding of puberty. P. Bloch. 
*The diagnosis and treatment of bleeding of puberty. J. Kreis. 
*The diagnosis of chronic gonococcal infection in women. P. Mocquot and 
R. Palmer. 
Vol. x1, No. 2, 1939. 
Discussion of papers presented to the Congress. 


PHYSIOLOGY OF THE BREAST IN PREGNANCY. 

Ingelbrecht of Brussels reviews the physiology of the breast in preg- 
nancy, paying special attention to the hormonal aspects. He discusses the 
evidence for the stimulation of pregnancy hyperplasia by the follicular and 
placental hormones. The sudden fall of oestrin and possibly of progestin 
after delivery removes the inhibitory effect of the anterior pituitary and 
the prolactin thus liberated stimulates the secretion. The continued 
secretion of milk is due to continued stimulation of the production of pro- 
lactin by the anterior pituitary by a nervous route behind the breast and 
the pituitary. 


PATHOLOGY OF THE BREAST IN PREGNANCY. 

R. Bourg then discusses the pathology of the breast in pregnancy, deal- 
ing with abscesses, functional troubles, and tumours, The paper is based 
principally on a study of the literature and is not suitable for close abstrac- 
tion, although it is well worth consulting on any particular detail of breast 
pathology. 


THE TERMINATION OF PREGNANCY IN CARDIAC DISEASE: INDICATIONS AND 

TECHNIQUE. 

Balard and Mahon of Bordeaux review this problem. They emphasize 
that no one sign or symptom can be used on which to base the decision, and 
successive examinations are necessary before a decision can be reached, 
response to treatment being of paramount importance. The principal in- 
dication for abortion is progressive cardiac insufficiency despite medical 
treatment. Occasionally an acute complication, such as acute oedema of 
the lungs, may call for immediate action, but even in acute emergencies 
expectancy is sometimes possible. 
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As regards anaesthesia, the minimization of shock is the main indica- 
tion. General anaesthesia is, on the whole, contra-indicated, although the 
authors refer to various authorities who counsel the use of ether or chloro- 
form. If general anaesthesia is to be used then nitrous oxide and chloro- 
form are considered the least dangerous. The authors reject spinal 
anaesthesia in view of unfavourable reports. Locai anaesthesia seems to be 
supported by most writers and the authors give this method their preference. 

For the first two months curettage is the proper method and the desire 
to sterilize the patient at the same time should not, in the authors’ opinion, 
bias the operator in favour of the more dangerous abdominal route. Later 
on, abdominal hysterotomy, or Caesarean section, under local anaesthesia 
should be employed. Vaginal hysterotomy appears to have been given up 
by most operators. 


FUNCTIONAL BLEEDING OF PUBERTY. 

Paul Bloch contributes a comprehensive review of the pathology of this 
condition. He divides the causes into anomalies of uterine contraction, 
vasomotor disturbances, hormone disturbances, pathological endometrial 
changes and haemorrhagic states. 

J. Kreis then discusses the diagnosis and treatment. He divides the 
condition into three types: polymenorrhoea of puberty, intermenstrual 
bleeding and glanduluar hyperplasia, Because menorrhagia of puberty is 
not a morbid entity he considers curettage must be done in every case 
to establish the diagnosis. 

The prognosis is better in the first two types; in cases due to 
glandular hyperplasia the bleeding does not respond so well to treatment. 
In general the treatment is more medical than specifically gynaecological, 
and surgical intervention is indicated only in cases in which all other therapy 
has repeatedly failed. If radical treatment is found necessary, then partial 
odphorectomy is of no avail and hysterectomy must be done. 

An extensive bibliography is appended to both these papers. 


THE DIAGNOSIS OF CHRONIC GONOCOCCAL INFECTION IN WOMEN. 

Mocquot and Palmer read a paper at the Eleventh Congress of the 
Association of French Gynaecologists and Obstetricians on this subject. They 
emphasized the difficulty of establishing an exact bacteriological diagnosis 
in many cases, and admit that some cases must be treated as gonococcal in 
the absence of an exact bacteriological diagnosis. The complement fixation 
test is of value, a positive result in a patient who has not received any 
vaccine treatment may be regarded as certain evidence of a chronic infection. 
The test is of much more value in women than in men. In the authors’ ex- 
perience skin reactions have been unsatisfactory. 

P. MALpPAs. 
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